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A Pioneering 
Educational Community 
Dear M S A Friends: 
Stephanie Pace Marshall, Ph.D. 
President 
Students who attend the Illinois Mathematics and Science Academy do not have to wait until they 
graduate from college to begin to make significant contributions to science, mathematics, the 
humanities and the world around them. 
Through the IMSA Student Inquiry and Research (SIR) Program, IMSA's young apprentice 
investigators open our eyes to what is possible in fields such as cell biology, genetics, computer 
science, biomedical engineering, science education, economics, bacteriology, archeology, 
biotechnology and immunology. 
And the world is paying attention to what our students are saying. 
Professional associations such as the American Association for the Advancement of Science (AAAS), 
the National Association of Biology Teachers, the American Society of Microbiology, and 
professional research journals such as Nature. Biology of Reproduction, Neuroscience Research 
Communications and Ceramic Engineering and Science Proceedings have all featured the research 
work of IMSA students through presentations and publications. 
The Student Inquiry and Research Program fosters the development of students as highly skilled and 
integrative problem finders, problem solvers, and apprentice investigators, all skills required to 
succeed in the global workplace of the 21s1 Century. IMSA's SIR Program serves as a model learning 
environment for the future and provides a variety of research learning experiences (both in and out of 
class) for students to pursue compelling questions of interest, conduct original research in science, 
French-American history, and creative and performing arts, create and invent products and services, 
share their work through presentation and publication, and collaborate with other students, mentors, 
scholars, researchers and inventors throughout the world. 
As you begin to turn the pages and learn about the extraordinary research work of IMSA's young 
investigators, I hope you will begin to see what is possible. We believe that our goal of creating 
"decidedly-different learners" is already being met and will make a profound impact on the future of 
humanity. 
For additional information about Student Inquiry and Research Program contact IMSA Director for 
Curriculum and Assessment Dr. David Abler (630) 907-5886. 
Sincerely, 
Stephanie Pace Marshall, Ph.D. 
President 
1500 West Sullivan Road 
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"A Pioneering Educational Community" 
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A p r i l 3 0 , 2 0 0 3 
Abstracts can be found attached in alphabetical order under the first presenter. 
A-110 
8:30 - 8:45 INTRAOCULAR LENS POWER PREDICTION IN PATIENTS WHO 
UNDERGO CATARACT SURGERY FOLLOWING REFRACTIVE SURGERY 
Michael T. Andreoli, Dr. Charles Sandor 
8:55 - 9:10 OUTSIDE THE CIRCLE: PUTTING YOURSELF ON PAPER 
Heather Taff, Ms. Audrey Wells 
9:20 " 9:35 THE DESIGN AND REALIZATION OF FLASH ANIMATION 
Michael T. Andreoli, Kevin A. Wombacher, Ms. Audrey Wells 
9:45 -10:00 T H E GREAT AMERICAN NOVEL 
Isaac L. Han, Torance W. Kuntzelman, Dr. Dennis Czerny 
10:10 -10:25 HOW DO IMSA STUDENTS TALK? 
Julie Lauffenburger, Urvi J. Purohit, Dr. Dennis Czerny 
10:35 - 10:50 WOULD YOU STOP TO HELP? A LOOK INTO HUMAN ALTRUISM 
Stacy L. Weinberg, Dr. Dennis Czerny 
11:00-11:15 THEMES OF MORALITY AS PRESENTED IN FYODOR DOSTOEVSKY'S 
THE BROTHERS KARAMAZOV 
Yao Bian, Dr. Dennis Czerny 
11:25 -11:40 GENOMIC ANALYSIS OF NMDA-RECEPTORS IN ATTENTION DEFICIT 
HYPERACTIVITY DISORDER: TECHNOLOGY DEVELOPMENT 
Adebosola O. Oladeinde, Roger A. Kroes, Ph.D., Mr. Nigel Otto 
A-112 
830 - 8:45 MAPPING SUFFERING: POSTPARTITION HINDU MIGRATION AND 
RECONSTRUCTION IN INDIA 
Nisha S. Wadhwani, Dr. Christian Nokkentved 
8:55 - 9:10 CHINOY: A CASE STUDY OF THE MODERN CHINESE DIASPORA IN THE 
PHILIPPINES 
Mallory L. Chua, Dr. Christian Nokkentved 
9 : 2 0 " 9:35 THE DESIGN AND SYNTHESIS OF CHIRAL C-7 PIPERAZINE 
SUBSTITUENTS FOR NOVEL TETRACYCLIC FLUOROQUINOLONES 
Julie Lauffenburger, Dr. Robin Zavod 
9:45 - 10:00 CHOLESTEROL AS A SUBSTITUTE FOR THE NATURALLY OCCURRING 
NUCLEOSIDE BASES 
Yuan Gong, Brian A. Link, Dr. Richard Dods 
10:10-10:25 IN PURSUIT OF A NOVEL NUCLEOSIDE: 5'-CHOLESTERYL-2\ 3'-0-
ISOPROPYLIDENE URIDINE 
Jalila V. Bouchareb, Melissa L. Siew, Dr. Richard Dods 
10:35 - 10:50 ASSESSMENT OF THE PROCOAGULANT ACTIVITY OF THE 
ENDOMYOCARDIUM IN NON-ISCHEMIC DILATED CARDIOMYOPATHY 
Benjamin L. Bick, Dr. Connie Hall 
11:00 - 11:15 ACCEPTING OUR BODIES: BELLY DANCING AND CONFIDENCE 
Sydney K. Null, Ms. Nancy Todnem 
11:25 - 11:40 IDENTIFICATION OF DIFFERENTIALLY EXPRESSED GENES IN MOUSE 
TISSUES 
Nancy Xu, Dr. Yan Su 
A-113 
8 : 3 0 " 8 : 4 5 CHANGES IN GLUTAMATE TRANSPORTER MRNA EXPRESSION AND 
PROTEIN LEVELS FOLLOWING LIGHT DAMAGE TO MOUSE RETINA 
Neelima Vidula, Mr. V.Joseph Dudley, Dr. Vijay Sarthy 
8 : 5 5 " 9:10 A NOVEL IDEA: FROM THE MIND TO PRINTED PAPER 
Amber R. Thompson, Dr. Christopher Kuhl, Dr. Judith Scheppler 
9 : 2 0 * 935 THE STUDY OF NEURAL PAIN PERCEPTION OF PATIENTS WITH 
CHRONIC AND ACUTE PAIN 
Purnima Chennamaneni, Anna E. Gembis, Dr. Vania Apkarian 
9:45 - 10:00 A LITERARY GENESIS: THE CREATION OF A FANTASY NOVEL 
Richard D. Hislop, Mr. Michael Hancock 
10:10 - 10:25 3_D NEURONS: MECHANISMS OF RAPID ACTION POTENTIAL FIRING IN 
INHIBITORY INTERNEURONS OF THE HIPPOCAMPUS 
Amit A. Mahadevia, Amit Nathani, Ms. Alexia Metz, Mr. Alex Roxin, Dr. Nelson 
Spruston 
10:35 - 10:50 INVESTIGATION INTO HEMATOPOIETIC STEM CELL DIFFERENTIATION 
Jean R. Park, Sana Shaikh, Dr. Morris Kletzel, Dr. Marie Olszewski 
1 1 : 0 ° - 1 1 : 1 5 IDENTIFICATION OF GLYCOPROTEIN B (GB) DOMAINS ESSENTIAL 
FOR EPSTEIN-BARR VIRUS ENTRY 
Shameeta V. Thanki, Dr. Charuhas Deshpande, Richard Longnecker, PhD 
11.25 - 11:40 WHAT HAPPENED TO GOOD OLD HOME STYLE COOKING? 
Anna K. Peralta, Vaibhav A. Upadhyay, Chef Jerome Drosos 
A-114 
830 - 8:45 THEMES IN 17TH CENTURY EUROPEAN ALCHEMY AS REFLECTED BY 
FRONTISPIECES 
Ying Shi, Dr. Robert Kiely 
855-9:10 JURY DEMOGRAPHICS 
Angela M. Weis, Dr. Robert Kiely 
9 2 0 - 9:35 F R 0 M PLATO TO THE UUA: EVOLUTIONS IN PLATONIC THOUGHT 
AND THEIR IMPLICATIONS ON AMERICAN CHRISTIANITY 
Lisa L. Xia, Dr. Robert Kiely 
9:45 - 10:00 BIOREMEDIATION OF ATRAZINE 
Amanda H. Jablonsky, Dr. Donald Dosch 
10:10 - 10:25 EFFECT OF NICOTINE AND METHAMPHETAMINE ON DOPAMINE 
LEVELS IN GLIAL BRAIN TISSUE CULTURE AND THEIR POTENTIAL 
ROLE IN PARKINSON DISEASE 
Aretha Chakraborti, Dr. Donald Dosch 
10:35 - 10:50 PLANT DNA COMPARISON USING RAPID AMPLIFICATION OF 
POLYMORPHIC DNA POLYMERASE CHAIN REACTION 
Tricia Aung, Dr. Donald Dosch 
11.00 - 11:15 A THEORETICAL MODEL OF VISCOSITY AND ITS APPLICATIONS TO 
BINARY FLUIDS 
Daniel R. Gulotta, Dr. Donald Dosch 
11:25 -11:40 INHIBITING THE LONG TERMINAL REPEAT OF HIV-1: A SOLUTION TO 
AIDS? 
Kathryn G. Dirks, Dr. Donald Dosch, Dr. Judith Scheppler 
A-115 
8;30 - 8:45 CHARACTERIZATION OF CELL ADHESION IN MUTANT 
DICTYOSTELIUM DISCOIDEUM 
Lina Nayak, Dr. Rex L. Chisholm, Ms. Petra Fey 
8:55 - 9:10 C E L L ADHESION IN DICTYOSTELIUM DISCOIDEUM MUTANTS 
Joanne M. Mathews, Dr. Rex L. Chisholm, Ms. Petra Fey 
9 : 2 0 - 935 THE PURPOSE, MEANING, AND VALUE OF ISOLATIONISM IN 
AMERICAN FOREIGN POLICY 
Jenny D. Kim, Dr. Lee Eysturlid 
9:45 - 10:00 MILITARY STRATEGY AND POLITICAL IDEOLOGY IN WORLD WAR 
TWO 
Peter Y. Chen, Dr. Lee Eysturlid 
10:10 - 10:25 THE SELF-ARRANGING PLAYLIST 
Joseph Liu, Mark M. Quinn, Mr. Christopher Kolar, Mr. Gene Skonicki 
10:35 - 10:50 INTERNATIONAL RELATIONS: INFLUENTIAL FEMALE LEADERS IN 
WORLD POLITICS WITH AN EMPHASIS ON SOUTH AMERICA 
Kavita L. Ramakrishnan, Dr. Graziella Prieto de Reyes 
11:00-11:15 TEXTILE SORTING TO DETERMINE DATES OF SITE OCCUPATION 
Lyra Haas, Dr. Jonathan Haas 
11:25 - 11.40 JOSE MARTI AND CHE GUEVARA: THE CHANGING FACE OF 
REVOLUTION 
Alexandra A. Surasky-Ysasi, Dr. Jean Kadel 
A-116 
8:30 - 8:45 MOLECULAR CLONING OF A TRANSGENIC CONSTRUCT FOR THE 
STUDY OF PKA ACTIVITY IN LIVING CELLS 
Peter P. Wang, Dr. Jia Hong, Dr. Marsha Rosner 
855 - 9:10 EVOLUTION OF CLASS C G-LACTAMASES: AN OVERVIEW OF SEVEN 
MUTANTS 
David S. Xu, Dr. Brian Shoichet 
9 2 0 - 9:35 SOUND AND RECORDING ENGINEERING: A JOURNEY INTO MUSIC 
Oyinlolu Adeyanju, Benjamin L. Bick, Aaron K. Chen, Joseph L. Smith, Mr. David 
Deitemyer, Mr. Brian Thornburg 
9:45 - 10:00 THE SPECTERS OF THE MODERN MIND 
Kristina Govorovska, Dr. Robert Kiely, Mr. Clay Sewell 
10:10 - 10:25 LIVING WITHIN THE BEAUTY OF ART 
Kora Bongen, Sonya M. Colletti, Michelle S. Yong, Dr. Judith Scheppler, Mr. Clay 
Sewell, Ms. Jane St.Pierre 
10:35 - 10:50 MELATONIN REGULATION OF CAMP SIGNALING IN HYPOTHALAMIC 
GT1-7 GNRH (GONADOTROPIN RELEASING-HORMONE) SECRETING 
NEURONS 
Kristina Govorovska, Dr. Margarita L. Dubocovich, Dr. Monica Masana 
11:00-11:15 RAPD PCR ANALYSIS OF POLYMORPHISMS IN GENOMIC HUMAN DNA 
FOR THE DEVELOPMENT OF A SPECIMEN IDENTIFICATION ASSAY 
Derek R. Blanchette, Dr. Donald Dosch, Dr. Judith Scheppler 
11:25 - 11:40 EFFECTS OF BREAST CANCER CELL SUPERNATANT ON 
ENDOTHELIAL CELL GROWTH 
Heather M. Haines, Dr. Donald Dosch 
A-117 
830 - 8:45 SONG OF SPIRIT, SONG OF STONE: CONTINUING TO CO-AUTHOR A 
FANTASY NOVEL 
Katherine L. Dieber, Molly A. Punke, Dr. Julie Hipp 
855 - 9:10 THE EFFECTS OF ASPARTAME ON GROWTH OF IMMUNE SYSTEM 
CELLS 
Joshua J. Johnson, Dr. Judith Scheppler 
9 : 2 0 ' 935 THE IMPORTANCE AND VALUE OF CHILDREN'S LITERATURE: WHAT 
DO KIDS DESIRE FROM A BOOK? 
Magdalena M. Kenar, Heather F. Uchima, Dr. Julie Hipp, Dr. Judith Scheppler 
9:45 - 10:00 INDENTATION OF NANOSTRUCTURED SILICON CARBIDE COATINGS 
Jayme A. Marquez, Dr. Yury Gogotsi, Mr. Tom Juliano, Dr. Mike McNallan 
10:10-10:25 LIFE IN AN UNIFIED KOREA 
Sang T. Oh, Dr. Ho-Youn Kwon 
10:35 - 10:50 THE DISTINCTION BETWEEN ALZHEIMERS DISEASE, PSP 
PROGRESSIVE SUPRANUCLEAR 
PALSY, 
Snehalata R. Topgi, Dr. Lester I. Binder 
11:00-11:15 EARLY AND LATE CHANGES IN LEFT VENTRICULAR MORPHOLOGY 
FOLLOWING MITRAL VALVE REPAIR FOR CHRONIC MITRAL 
REGURGITATION 
Amanda J. Adeleye, Dr. Kamu Maganti, Dr. David McPherson, Dr. Vera Rigolin 
11:25 - 11:40 THE ROLE OF 6-HYDROXYDOPAMINE ON DOPAMINE NEURONS 
WITHIN THE SUBSTANTIA NIGRA 
Daniel A. Adamo, Alexis N. Nwankwo, Dr. Paul M. Carvey 
A-119 
8:30 - 8:45 VOCALIZATIONS OF DENDROBATES PUMILIO 
Laura T. Foote, Monica Khan, Bethany R. Kondiles, Ashley Levato, Ms. Nicole M. 
Gerlach, Mr. John Thompson 
8:55 - 9:10 THE FORAGING HABITS OF BLACK IGUANAS 
Martha Becker, Kathryn G. Dirks, Laura T. Foote, Bethany R. Kondiles, David 
Qasem, Monica L. Radosevich, Mr. John Thompson 
920 - 9:35 ACACIA ANTS 
Michael D. Almaraz, Kathleen A. Under, Martha Malin, Linda M. Pinto, Mr. John 
Thompson 
9:45 - 10:00 BIRD DIVERSITY IN COSTA RICA 
MattT. Born, Kathryn G. Dirks, Monica Khan, Ashley Levato, Carly N. Nix, Monica 
L. Radosevich, Mr. James Gerry, Mr. John Thompson 
10:10 -10:25 BLACK BELLY WHISTLING DUCKS 
Sarah Jeong, Beth Mendelsohn, Julia Novitski, Anna Wilewska, Ms. Nicole M. 
Gerlach, Mr. John Thompson 
10:35 - 10:50 PROJECT ZINN: THE DEVELOPMENT OF AN ONLINE FORUM SYSTEM 
Jacob W. Beacham, Justin M. Doran, Mr. James Gerry 
1 1 : 0 ° ' 1 1 : 1 5 PIAGET'S THEORY OF COGNITIVE DEVELOPMENT 
Monica Khan, Dr. Steven Rogg, Mr. Jay Thomas 
11:25 - 11:40 INTENDED GOAL STRUCTURES OF IMSA'S MATH AND SCIENCE 
PROGRAMS 
Alice X. Zhao, Dr. Steven Rogg 
A-121 
8:30-8:45 
SUSY AT TANp=30: EXTENDING THE SEARCH FOR SUPERSYMMETRY 
WITH CDF DATA 
8:55 - 9:10 The above Presentation is continued through this time slot. 
9 : 2 0 " 935 ANALYSIS OF TIC-TAC-TOE USING C++ 
Kyle B. Rader, Dr. Patrice Godefroid 
9:45 - 10:00 THE IMPACT OF ABUTMENT CHOICE ON DENTAL IMPLANT SUCCESS 
RATES 
Kaori C. Ema, Dr. Paul Ema 
10:10 - 10:25 TOMORROW'S TECHNOLOGY IN THE LEGAL FIELD 
William C. Lindsay, Ian G. McFarland, Mr. Ronald L. Lang, JD Attorney at Law 
10:35 - 10:50 DROSOPHILA, LITHIUM, AND BI-POLAR DISORDER: IS THERE A 
CONNECTION? 
Hussein A. Bhikhapurwala, Jonathan M. Delich, Dr. Ravi Allada 
11:00-11:15 ACTIVE NOISE CONTROL METHODS WITH PIEZOELECTRIC 
ACTUATION FOR THE SUPPRESSION OF VIBRATIONS IN 
SUPERCONDUCTING RADIOFREQUENCY CAVITIES 
Frederick C. Hines, Mr. Ruben Carcagno, Dr. Don Edwards, Dr. Helen Edwards 
11:25 - 11:40 RELATIONSHIP OF BLACK HOLES TO SURROUNDING GALACTIC 
MATTER 
Julia Novitski, Dr. James Annis 
A-135 
8 : 3 0 " 8 : 45 AZTEC AND MAYAN INFLUENCE ON CONTEMPORARY MEXICAN 
CULTURE 
Patricia A. Fonseca, Ms. Socorro Cintron 
8:55 - 9:10 ARTIFICIAL INTELLIGENCE, COMPLEX ADAPTIVE SYSTEMS, AND 
THEIR APPLICATION TO COGNITIVE SCIENCE 











POPULAR MUSIC AND PROTEST: CHICAGO 1968 
Adriana F. Matos, Anna K. Peralta, Mr. Joe Prieto 
THE ROLE OF WAR ON INTERNATIONAL COMMODITIES 
Abdullah Abdussalam, Michael J. Tu, Mr. Michael DeHaven 
THE RULE OF THREE AND THE AUTOMOTIVE INDUSTRY 
Charles F. Kinzer, Mr. Michael DeHaven 
CHINA AND THE WORLD TRADE ORGANIZATION: HOW RECENT 
ENTRY HAS AFFECTED CHINA'S DEFENSE AND 
TELECOMMUNICATIONS SECTORS 
Sneha S. Kumar, Mr. Michael DeHaven 
9:45 - 10:00 ECONOMIC AND SOCIAL IMPLICATIONS OF DEBT RELIEF IN NIGERIA 
Nithya Rajagopalan, Mr. Michael DeHaven 
10:10 -10:25 CULTURES OF CHINESE STOCK EXCHANGES: SHANGHAI, SHENZHEN, 
AND HONG KONG 
Zheyan Chen, Ying Shi, Mr. Michael DeHaven 
SUBLIMINAL ADVERTISING 
Jeffrey T. Thomas, Mr. Michael DeHaven 
DEMOCRATS, DURBIN, AND DUPAGE: AN UPHILL BATTLE 
Alicia J. Chan, Ms. Clarisol Duque 
AESTHETIC BRIDGE DESIGN: THE DNA DOUBLE HELIX 
Samanthi Narayanan, Dr. Donald Dosch 
SYSTEMATIC APPROACHES TO ENGINEERING DESIGNS 
Olaocha N. Nwabara, Dr. Wei Chen 
VERTEBRATE ECOLOGY: FOX AND GRAY SQUIRREL POPULATION 
DISTRIBUTION AT WILLOWBROOK WILDLIFE PRESERVE 
Beth Mendelsohn, Kristen A. Pratt, Dr. Carl Strang 
9 : 2 0 " 9:35 THREE-FOURTHS GOOD CHARACTERS AND ONE-FOURTH BAD 
Kristen N. Dinardo, Ms. Constance Van Brunt 
9:45 - 10:00 DYSLEXIA: "IF A CHILD CANNOT LEARN THE WAY WE TEACH, WE 
MUST TEACH HIM THE WAY HE LEARNS." 
Natasha Kang, Nhuong Le, Ms. Constance Van Brunt 
10:10 -10:25 GENERATION AND TRANSFER OF AMPICILLIN RESISTANCE IN E. 
FAECALIS AND E. COLI 












10:35 - 10:50 THE WILD WILD WORLD OF ROBOTS 
Jason Chang, Caleb N. Harper, James D. Sanders, Daniel B. Sun, Dr. Donald 
Dosch 
11:00 - 11:15 THE MECHANISMS GOVERNING SLOW AND FAST INTERMEDIATE 
FILAMENT MOTILITY 
Huijia J. Chen, Dr. Robert David Goldman, Mr. Brian Hefland 
11:25 - 11:40 THE PARTICULAR WORLD OF INTERMEDIATE FILAMENTS: A STUDY 
OF IF PARTICLES 
Sarah X. Cheng, Dr. Robert David Goldman, Mr. Brian Hefland 
A-149 
8:30 - 8:45 DETERMINING GROWTH PATTERNS IN EARLY CRETACEOUS 
THEROPOD TEETH FROM THE TRINITY GROUP 
Emma L. Cape, Dr. Peter Makovicky, Assistant Curator of Dinosaurs 
8 : 55 - 9:10 TEENAGE ABILITY TO DISCRIMINATE CAFFEINE IN COMMERCIAL 
SODA 
Heidi Lu, Alex Ma, Dr. Alan Hirsch 
9 2 0 - 9:35 PALEONTOLOGICAL WORK AT THE UPPER JURASSIC MORRISON 
FORMATION IN MONTANA 
Emma L. Cape, Dr. Kenneth Lacovara 
9:45 - 10:00 PARTIAL PURIFICATION OF A SECONDARY ALCOHOL 
DEHYDROGENASE FROM MICROCOCCUS LUTEUS WIU-JH20* 
Vivasvat Kaul, Dr. Jenq-Kuen Huang 
10:10 - 10:25 PROVIDING PHYSICISTS WORLDWIDE UP TO DATE INFORMATION ON 
VERSIONS OF FERMILAB DATA ANALYSIS SOFTWARE 
Kevin M. Flannery, Dr. David Ritchie 
10:35 - 10:50 THE CORRELATION BETWEEN HEPARIN-INDUCED 
THROMBOCYTOPENIA AND LEVELS OF CYTOKINES IL-1B, IL-6, IL-8, 
ANDIL-10 
Pranjal Patel, Angel Qin, Dr. Walter Jeske, Dr. Margaret Prechel, Dr. Jeanine 
Walenga 
11:00 -11:15 BIOLOGICAL ANTHROPOLOGY: A CLOSE ANALYSIS OF HUMAN 
CRANIA 
Jeanna A. Jones, Dr. Anne Grauer 
11:25 -11:40 QUANTIFICATION AND TREATMENT OF MUSCLE SPASTICITY 
ASSOCIATED WITH CEREBRAL PALSY 
Amy Orsborn, Mr. Derek Kamper, Dr. William (Zev) Rymer 
A-150 
8:30 - 8:45 THE TRUTH ABOUT FIBONACCI: NUMBER PROPERTIES YOU NEVER 
THOUGHT POSSIBLE! 
Harrison S. Stein, Dr. Steven Condie 
8;55 - 9:10 STAINING PATTERNS OF DIFFERENT MONOCLONAL ANTIBODIES 
THAT PROMOTE AXONAL GROWTH AND FUNCTIONAL RECOVERY BY 
SUPPRESSION OF THE MYELIN PROTEIN, NOGO-A 
Gabriella Ode, Dr. Wendy Kartje 
9 : 2 0 " 9;35 CELL PHONE SIGNAL PROCESSING 
Jason Chang, Dr. Kapil Dandekar 
9:45 - 10:00 INVESTIGATION INTO NICKEL - BASED HEUSLER ALLOYS FOR USE IN 
ACTUATORS 
Zheyan Chen, Professor Philip Nash, Director 
10:10 -10:25 ONE-SIDED INSPECTION OF MATERIALS USING AIR-COUPLED 
ULTRASONIC TRANSDUCERS 
Jeffrey A. Chang, Dr. William Ellingson 
10:35 - 10:50 THE RELATIONSHIP BETWEEN CD4+CD25+ REGULATORY T CELLS 
AND AGE-ASSOCIATED LEVELS OF SUSCEPTIBILITY TO 
AUTOIMMUNE DISEASE 
Julie E. Sohn, Dr. Adam Kohm, Dr. Stephen Miller 
1 1 : 0 ° ' 11:15 AN ANALYSIS OF THE ILLINOIS FREEDOM OF INFORMATION ACT AND 
PRO SE LITIGATION 
Joyce A. Hwu, Ms. Terry Pastika 
11:25-11:40 CURRENT PATTERNS OF DRUG USE IN THE NICU 
Megan Narula, Jill S. Zaveri, Dr. Praveen Kumar 
A-151 
8:30 - 8:45 DESCRIPTION OF MAGNETIC TRANSITION TEMPERATURES IN TERMS 
OF GEOMETRICAL FACTORS FOR PEROVSKITE MANGANITES 
Paul J. Dabrowski, Dr. Bogdan Dabrowski 
8:55 - 9:10 PROBLEMS WITH LIMB POSITION SENSE ERROR AFFECT 
LOCOMOTOR DISABILITY POST-STROKE 
Mikin V. Patel, Shuhao Wang, David A. Brown PT Ph.D 
9 : 2 0 " 9 ;35 GENDER AND WITCHCRAFT 
Weiwei Tan, Dr. Claiborne Skinner 
9:45 - 10:00 DIANA OUGHTON: A CASUALTY OF THE TURBULENT SIXTIES 
Jennifer Suh, Dr. Claiborne Skinner 
10:10-10:25 PROOFS IN GEOMETRY 
Ruozhou Jia, Dr. Michael Keyton 
10:35 -10:50 TESTING IT OUT! 
Ashley N. Fields, Amber N. Kirchhoff, Ms. Constance Van Brunt 
11:0° - 11:15 AFFECTS OF AN HERBAL DERIVATIVE ON MCF-7 BREAST CANCER 
CELLS 
Cecilia A. Westbrook, Dr. Donald Dosch 
11:25 -11:40 MAKING AUTONOMOUS ROBOTICS AND THEIR IMPLICATIONS, 
APPLICATIONS, AND ABILITIES 
Lucas H. Ting, Dr. John Eggebrecht 
A-152 
8:30 - 8:45 THE CONNECTION BETWEEN PERSONALITY AND SUBJECTIVE DRUG 
RESPONSE 
Elizabeth H. Heinz, Professor Harriet DeWit 
8 55 - 9:10 WHAT HAPPENS IN YOUR SLEEP AND HOW LIGHT PLAYS A ROLE 
Margaret J. Biel, Dr. Susan Benloucif 
9:2n " 935 EXAMINATION OF THE MIDGUT AND STOMACH OF DROSOPHILA 
MELANOGASTER LARVAE 
Jack Y. Tian, Dunping Yang, Dr. Ron Dubreuil 
9:45 - 10:00 OVERCLOCKING AND BENCHMARKING THE AMD ATHLON: A NEW 
STANDARD 
James Z. Bao, Munan Xue, Gordon Yang, Dr. Christopher M. Colburn 
10:10 - 10:25 EFFECTS OF ESTROGEN TREATMENT ON 011 TUBULIN MRNA AFTER 
PUDENDAL NERVE INJURY. 
Bhavi D. Mehta, Dr. Margot Damaser 
10:35 - 10:50 ALTERNATE SURGICAL OPTIONS FOR PATIENTS WITH ADVANCED 
HEART DISEASE WHO ARE INELIGIBLE FOR A HEART TRANSPLANT 
PROCEDURE 
Rishi Bhayana, Dr. Valluvan Jeevanandam 
11:00-11:15 PEPTIDE PC17 INSERTION INTO DPPC MONOLAYERS 
Madeleine M. Walsh, Mr. Yuji Ishitsuka, Ka Yee C. Lee, Ph.D. 
11:25-11:40 OBJECT PERMANENCE AND PREDICTIVE TRACKING AS SEEN IN 7-
MONTH- AND 9-MONTH-OLDS 
Seema Verma, Ms. Sarah Kenny 
A-155 
8:30 - 8:45 DEVELOPMENT OF A WHOLE BLOOD FLOW CYTOMETRY METHOD 
FOR FUNCTIONAL ASSESSMENT OF PNEUMOCOCCAL 
PHAGOCYTOSIS 
Jeanie Y. Paik, Shravani Pasupneti, Mr. Bill Kabat 
855 - 9:10 NEW PROCEDURES FOR QUANTIFYING CYTOSKELETON ELASTICITY 
Manu S. Raam, Dr. Primal de Lanerolle 
9 : 2 0 - 9 : 35 LOUDSPEAKER DESIGN AND CONSTRUCTION 
Randall S. Fassbinder, Ms. Diane Hinterlong 
9:45 - 10:00 MINIMALLY INVASIVE NUCLEUS REPLACEMENT OF THE 
INTERVERTEBRAL DISC: THE EFFECT OF PROCESSING ON 
HYDROGEL MATERIAL PROPERTIES 
Anjali Sehrawat, Dr. Michele Marcolongo 
10:10 -10:25 CYTOCHROME C PEROXIDASE STRUCTURE 
Nicholas K. Kim, Dr. James Erman 
10:35 - 10:50 ENGINEERING NANOPARTICULATE POLYMERIC PRODRUGS FOR 
ORAL DRUG DELIVERY 
Mimi E. Kim, Dr. Anthony Lowman 
11:00-11:15 INCIDENCE OF PATENT DUCTUS ARTERIOSUS (PDA) IN INFANTS AND 
THE EFFICACY OF INDOMETHACIN 
Ami N. Shah, Dr. Monika Bhola 
11:25 -11:40 THE IMPACT OF BIOLOGICAL COLLOIDS ON GALLSTONE DISEASE 
Annie Ko, Dr. Steven Wrenn 
Academic Pit A-138 
8:30 - 8:45 ACTING THROUGH THE ARTS 
Jasmine A. Henry, Ms. Constance Van Brunt 
8:55 - 9:10 POSSIBLE CAUSES FOR ABANDONMENT OF BUCK CREEK SCHOOL IN 
ZWINGLE, IOWA 
Carly N. Nix, Cecilia A. Westbrook, Mr. David Gossman 
9 : 2 0 " 9;35 THE DEVELOPMENT OF ONLINE LEARNING TOOLS 
Rupa Baskaran, Caleb N. Harper, Galen Lyle, Sanaa Qamar, Mark M. Quinn, Helen 
H. Yeung, Mr. David Gossman 
9:45 - 10:00 A N EXPLORATION IN ARCHAEOLOGY: RESEARCHING A 
SCHOOLHOUSE IN ZWINGLE, IOWA 
Melinda M. Brown, Emily I. Coleman, Rachel N. Edes, Mara H. Horwitz, Donald J. 
Schmit, Colton L. Shepard, Erik R. Volkman, Mr. David Gossman 
10:10-10:25 BOTANICAL SURVEY 
Andrea T. Albright, Rebecca A. Arundale, Anna E. Gembis, Sarah E. Howe, 
Kathleen M. Kelly, Magdalena M. Kenar, Kathleen Malinowski, Amanda Murphy, 
Sydney K. Null, Andrew J. Quitmeyer, Heather Taff, Mr. David Gossman 
10:35 - 10:50 THE HISTORY OF BUCK CREEK SCHOOL IN ZWINGLE, IOWA 
Amanda H. Jablonsky, Jennifer L. Poulsen, Mr. David Gossman 
11:00 - 11:15 A GERMAN AMERICAN PARTNERSHIP: KONIGIN LUISE GYMNASIUM IN 
ERFURT, GERMANY AND THE ILLINOIS MATHEMATICS AND SCIENCE 
ACADEMY 
Julianne Blechschmidt, Sarah Conrad, Rebecca Gutschner, Sean D. Hayes, David 
Jou, Vivasvat Kaul, Florian Kraft, Brian A. Link, Heidi Lu, Pia Mehlhorn, Olaocha N. 
Nwabara, Johannes Ritzel, Timothy A. Roderick, Florian Rumpler, Kristin Sclosze, 
Julia Seeber, Kay L. Wallheimer, Frau Heila Pfau , Mr. John Stark 
11:25 -11:40 The above Presentation is continued through this time slot. 
B-112 
830 - 8:45 ELECTROMAGNETIC PROPULSION: USING ELECTRICITY TO FLY 
David A. Crow, Kurt N. Hohenberger, Jonathan A. Waterlander, Mr. Branson 
Lawrence 
8:55 - 9:10 CREATING AND SOLVING CHALLENGING PHYSICS PROBLEMS 
Daniel R. Gulotta, Ms. Laura Nickerson, Dr. David Workman 
9:20-9:35 NEO-IMSA: REDESIGNING IMSA TO FIT AN ACCESSIBLE, SAFE, AND 
AESTHETICALLY PLEASING DESIGN CONCEPT 
Stefanie M. Dorf, Frederick C. Hines, Ms. Laura Nickerson 
9:45 - 10:00 PHYSIOLOGICAL EFFECTS OF MUSIC ON THE HUMAN BODY 
Laura T. Foote, Bethany R. Kondiles, Ms. Laura Nickerson 
10:10 - 10:25 CONSTRUCTION OF A NOVEL RADIO TELESCOPE DESIGN 
Aaron W. Doukas, Donald J. Schmit, Amanda J. Townsend, Dr. Robert Brazzle 
10:35 - 10:50 IMSANAUTS: POLYMER QUENCHING IN MICROGRAVITY 
Mallory L. Chua, Isaac L. Han, Dr. Robert Brazzle, Mr. Michael Lindenmeyer, Mr. 
Ray Urbanski 
11:00 - 11:15 TESTING AERODYNAMIC LIFT ON VARIED SHAPES OF AIRFOILS 
Heidi Kim, Dr. Donald Dosch, Mr. Ray Urbanski 
11:25 -11:40 DEVELOPING THE LIQUID FUEL ROCKET ENGINE. 
Sam S. Chen, Rebecca J. Mason, Anthony S. Wilshire, Dr. Donald Dosch, Mr. Ray 
Urbanski 
DR. DAVID HO: AIDS RESEARCHER EXTRAORDINAIRE 
Sophia C. Kamran, Dr. Leon Lederman, Dr. Judith Scheppler, Dr. Susan Styer 
AIR POLLUTION: REDUCTION AND ITS EFFECTS 
Violet Petriciole, Dr. Leon Lederman, Dr. Judith Scheppler, Dr. Susan Styer 
FUEL CELLS AND THE FUTURE 

















9:45 - 10:00 DEVELOPMENTS IN ASTROPHYSICS IN THE TWENTIETH CENTURY 
Jennifer Cutler, Ann R. Peterson, Dr. Leon Lederman, Dr. Judith Scheppler, Dr. 
Susan Styer 
10:10 -10:25 THE PROCESS OF WRITING AND PUBLISHING A SCIENTIFIC 
BIOGRAPHY 
Margalit C. Faden, Dhaval Garg, Anand Gopalsami, Tuesday M. Hagiwara, Lisa M. 
Hickok, David Jou, Jenny Jun, Amy S. Li, Monica L. Radosevich, Dr. Leon 
Lederman, Dr. Judith Scheppler, Dr. Susan Styer 
The above Presentation is continued through this time slot. 
URBAN SOCIOLOGIST'S BIOGRAPHY: WILLIAM JULIUS WILSON 
Danielle Ruffin, Dr. Leon Lederman, Dr. Judith Scheppler, Dr. Susan Styer 
DESIGNING THE ULTRA-RARE K+ DECAY EXPERIMENT AT FERMILAB 
Donald J. Schmit, Dr. Erik Ramberg 
DESIGNING AN INTEGRATED MUSIC CLASS 
Jieun Kwak, Jean R. Park, Amy M. Winans, Mr. David Deitemyer, Dr. David 
Workman 
8:55 - 9:10 PHYTOREMEDIATION OF AN INDUSTRIAL SITE 
Zheyan Chen, Mara H. Horwitz, Sydney K. Null, Dr. David Workman 
9:20 - 9:35 THE FUEL CELL: A POWER SOURCE FOR FUTURE GENERATIONS 
Vivian C. Lau, Casey Liang, Olaocha N. Nwabara, Sang T. Oh, Michael D. 
Sapthavee, Dr. David Workman 
9:45 - 10:00 DYNAMICS OF SEVERAL GREAT BLUE HERON ROOKERIES 
David F. Driscoll, Christopher F. Sloan, Dr. David Workman 
10:10 - 10:25 CHANGES IN ELECTRICAL RESISTANCE OF PLANT LEAVES 
Emily J. Rice, Dr. David Workman 
10:35 - 10:50 WIND TUNNEL DESIGN AND RESEARCH 
Adam L. Butler, Uchenna U. Egwu, Jason Lu, Dr. David Workman 
11:00 -11:15 THE PHYSICS AND ART OF FRISBEE 
Rebecca A. Arundale, Beth Mendelsohn, Dr. David Workman 
11:25 -11:40 ANTENNA DESIGN AND RESEARCH 
Jason Lu, Mr. Will Darden, Dr. Steve Zeilinger 
B - 1 4 8 
830 - 8:45 TAU MUTATIONS IN FRONTOTEMPORAL DEMENTIAS 
Chandana Jasti, Dr. Eileen Bigio, Dr. Nancy Johnson 
8:55-9:10 NON-RANDOM SECURITIES TRADING 
Michael S. Samano, Mr. Peter Steidlmayer 
9:20 - 9:35 A NEW APPROACH TO INCREASING THE SIGNAL-TO-NOISE RATIO 
(SNR) OF NUCLEAR MAGNETIC RESONANCE (NMR) SIGNALS FOR 
MICROFLUIDIC SAMPLES 
Mark D. Hoadley, Dr. Alan Feinerman 
9:45-10:00 RECURRENCE ANALYSIS OF DISORDERED PROTEINS 
Yinin Hu, Dr. Charles Webber 
10:10-10:25 EFFECTS OF MATRIX METALLOPROTEINASE PROTEINASES ON 
ABDOMINAL AORTIC ANEURYSM DEVELOPMENT 
Nicholas B. Rossi, Dr. William Pearce, Ms. Vera Shively 
10:35-10:50 LAYERED MANUFACTURING OF TISSUE SCAFFOLDS THROUGH 
EXTRUSION 
Stephanie Sullivan, Dr. Selcuk Guceri, Miss Lauren Shor 
11:00-11:15 
Kids Institute E-115 
8:30 - 8:45 
THE EFFECTS OF ALCOHOL ON GLUTATHIONE SYNTHESIS 
Sara H. Kleinman, Agnes A. Rec, Dr. Carl Waltenbaugh 
REAL SCIENCE 2003 
Zainab O. Azeez, Rupa Baskaran, Huijia J. Chen, Jonathan Laguardia, Sanaa 
Qamar, Brittany J. Teller, Karen T. Wu, Ms. Britta McKenna 
8:55-9:10 
9:20-9:35 
The above Presentation is continued through this time slot. 
REAL SCIENCE 2003 
Adam T. Carpenter, Ms. Britta McKenna 
9:45-10:00 IMSA ON WHEELS 




8:30 - 8:45 
The above Presentation is continued through this time slot. 
IMSA ON WHEELS ECOSYSTEMS 
Linda M. Pinto, Ms. Britta McKenna 
FINES: A MODEL FOR EEG DIPOLE SOURCE LOCALIZATION 
Bobby X. Xu, Dr. Bin He 
8:55-9:10 URBAN POVERTY: THE GENTRIFICATION OF LOWER-INCOME 
NEIGHBORHOODS 
Aura L. Lichtenberg, Mr. Patrick Reardon 
9 : 2 0 - 9:35 |MSA STUDENT MOTIVATION 
Alicia L. Passfield, Ms. Deb McGrath 
9:45 -10:00 LIGHT YIELD COMPARISON OF PLASTIC SCINTILLATOR SAMPLES 
Shreyas Bhat, Dr. Alan Bross, Dr. Anna Pla-Dalmau 
10:10 - 10:25 EXFOLIATING CLAY NANOPARTICLES THROUGH POLYMERIZATION 
Amy Peterson, Dr. Giuseppe Palmese 
11:00-11:15 THE MAKING THE BAND INQUIRY 
Andrew J. Quitmeyer, Kevin L. Shanks, Ms. Audrey Wells 
11:25 -11:40 The above Presentation is continued through this time slot. 
THE ROLE OF WAR ON INTERNATIONAL COMMODIT IES 
Presenters 
Abdullah Abdussalam, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
aze23@imsa.edu 
Michael J. Tu, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
tumuch21@imsa.edu 
Mentors 
Mr. Michael DeHaven, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, History / Social 
Science, Aurora, IL, 60506; 630-907-5889/5960; dehaven@imsa.edu 
Whenever a major world or national event occurs, it has a profound impact on international commodities and 
stock markets. The focus of this mentorship was to discover trends in stock prices, commodity prices, 
interrelated macroeconomic growth measurements, war and other global events. Our research aimed towards 
developing new ideas about the relationship between war and the economy. The commodities that we 
investigated are U.S. treasury bonds, gold, the Japanese yen, light sweet crude oil, the S&P 500, and the 
European currency unit in relation to both the U.S. dollar and the Japanese yen. We also investigated the impact 
of the impending Iraqi war on the share price volatility of companies in the defense and medical care industry 
sectors. Further studies were conducted on the current state of world politics in order to understand what events 
are occurring and the likeliness of these issues having an effect on the economy. It is necessary that we 
understand these events completely before we attempt to analyze them in the context of their effects on world 
economies. 
T H E ROLE OF 6 -HYDROXYDOPAMINE O N DOPAMINE N E U R O N S WITHIN T H E 
SUBSTANTIA NIGRA 
Presenters 
Daniel A. Adamo, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
daa84@imsa.edu 
Alexis N. Nwankwo, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
anwankwo @ imsa.edu 
Mentors 
Dr. Paul M. Carvey, Rush Presbyterian St. Lukes, Department of Pharmacology, 2242 West Harrison Street Tech 
2000, Suite 260, Chicago, IL, 60612-3872; 312-563-2563; 312-563-3552; pcarvey@rush.edu 
Parkinson's disease (PD) is a neurodegenerative disorder caused by a death of dopamine (DA) neurons within 
the substantia nigra. While it is known that this decrease in DA neurons causes the disease, it is unknown what 
may trigger this decrease in the number of DA neurons. To further investigate PD, we studied the effects of the 
well-known neuro-toxin 6-hydroxydopamine (6-OHDA) on twelve month old, Sprague-Dawley, male rats. We 
injected 6-OHDA into the ventricle in order to lesion the substanta nigra. In our experiment, we compared the 
motor skills of the lesioned rats with those of sham control rats. In an effort to see if we could provide motor 
deficiency in the rat similar to those in PD patients, we used three different tests. One of the tests was 
performance on a Rota-rod. The Rota-rod is a rotating beam in which the rat must walk on in order to keep from 
falling. Another test consisted of a type of balance beam in which the rat's fine motor skills were measured by its 
ability to walk down a slanted sheet of chicken wire. The last test was a simple home-cage activity monitor. This 
would simply measure the number of movements for each rat within its cage. We hypothesized that killing DA 
neurons would decrease the performance of each rat on each test. The results from our studies showed a 
declined level of performance in Rota-rod and home cage activity. This suggests that the Rota-rod and the home 
cage activity can be used as a behavioral model of DA deficiency similar to a PD patient. 
EARLY A N D LATE CHANGES IN LEFT VENTRICULAR M O R P H O L O G Y FOLLOWING 
MITRAL VALVE REPAIR FOR CHRONIC MITRAL REGURGITATION 
Presenters 
Amanda J. Adeleye, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
leofire@imsa.edu 
Mentors 
Dr. Kamu Maganti, Northwestern University Medical School, Division of Cardiology, Gaiter Pavilion, 251 East 
Huron Street, Chicago, IL, 60611; k-maganti@northwestern.edu 
Dr. David McPherson, Northwestern University Medical School, Department of Cardiology, 251 East Huron 
Street, Chicago, IL, 60611; 312-926-0486; d-mcpherson@nwu.edu 
Dr. Vera Rigolin, Northwestern University Medical School, Division of Cardiology, Gaiter Pavilion, 251 East Huron 
Street, Chicago, IL, 60611; v-rigolin@northwestern.edu 
Mitral valve regurgitation (MR) happens when blood that flows into the left atrium regurgitates into the left 
ventricle. When MR is severe the heart compensates in several ways. Morphologically, it is detected by the 
expansion of the left ventricular diameter, volume and pressure. Also, the sphericity index of the heart is 
elevated. MR is correlated with a heart's inefficiencies, resulting in chronic fatigue, weakness and other serious 
complications. Mitral valve repair is a common surgical procedure for MR when necessary and feasible. Several 
of the morphologic changes occurring before and after mitral valve repair, can be detected using 
echocardiography. Describing left ventricular function through the heart's geometry is a relatively new way of 
observing early and late changes in MR patients after mitral valve repair The purpose of this study was to assess 
left ventricular function and morphology in the early and late stages of MR following surgery. 
S O U N D A N D RECORDING ENGINEERING: A J O U R N E Y INTO MUSIC 
Presenters 
Oyinlolu Adeyanju, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
oyinlolu@imsa.edu 
Benjamin L. Bick, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
benny@imsa.edu 
Aaron K. Chen, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
acjaguar@imsa.edu 
Joseph L. Smith, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
jsmith@imsa.edu 
Advisors 
Mr. David Deitemyer, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Fine Arts, Aurora, IL, 
60506; 630-907-5048; ddlemont@imsa.edu 
Mr. Brian Thornburg, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, ITL/TVPL, Aurora, 
IL, 60506; 630-907-5978; briant@imsa.edu 
The basic premise of our inquiry was to explore how we could possibly produce and record our own music, based 
on computer technology and the available resources that IMSA provides. We researched available software for 
musical production and found three main programs that would form the backbone of our work: Fruityloops Pro 
3.56, Acid Music Pro 4.0, and Cool Edit Pro 2.0. Fruityloops is basically a computer drum machine that has 
sequencing capabilities and a variety of instruments. Nearly all of our songs started with a beat created in 
Fruityloops and then it was loaded into Acid Music Pro, which we used for recording and sequencing the 
instrumental song with the recorded vocals. Cool Edit Pro also has sequencing capabilities, but we mainly used it 
for its extraordinary song altering options. With Cool Edit Pro, we could add echoes, change the amplification of 
the sound waves our voices or songs made, or change the frequency, pitch, and so forth. Mostly, we have been 
working towards a finished product and improving the quality of our sound. Currently, we have roughly fifty songs 
in various stages of production and three promotional songs. Albums are scheduled for IMSA release by the end 
of March 2003. 
BOTANICAL SURVEY 
Presenters 
Andrea T. Albright, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
albright@imsa.edu 
Rebecca A. Arundale, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
arundale @ imsa.edu 
Anna E. Gembis, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
agem14@imsa.edu 
Sarah E. Howe, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
warpgirl@imsa.edu 
Kathleen M. Kelly, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
theoscar® imsa.edu 
Magdalena M. Kenar, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mkenar@imsa.edu 
Kathleen Malinowski, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
kate685@imsa.edu 
Amanda Murphy, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
smurph@imsa.edu 
Sydney K. Null, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
squit@imsa.edu 
Andrew J. Quitmeyer, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
blorgggg @ imsa.edu 
Heather Taff, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
pegasus7 @ imsa.edu 
Mentors 
Mr. David Gossman, 45W962 Plank Road, Hampshire, IL, 60140; 847-683-2582; dgossman@gcisolutions.com 
Our botanical survey began in 1999 on the Gossman farm in Zwingle, Iowa, and will continue until our final goal 
of collecting three samples of each species on the farm is met. The objective of having multiple specimens of 
each species is to send one copy to the Iowa State Herbarium and another to the IMSA Herbarium while keeping 
one at the Gossman Farm. A botanical survey documents plant life by providing a dried specimen of a plant as 
viewed from both sides including its leaves, stem, flower, root structure, and seeds. In addition to the specimen, 
careful notes on location and special features as well as photographic documentation are taken upon collection. 
After collecting and mounting samples, the finished specimens are identified using a dichotomous key. The farm 
includes a diverse population of vascular plants, which are the focus of our survey. Privately owned by mentors 
David and Sue Gossman, this land has never before been surveyed. 
ACACIA A N T S 
Presenters 
Michael D. Almaraz, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
spytech @ imsa.edu 
Kathleen A. Under, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
klinder@imsa.edu 
Martha Malin, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
matrix28@imsa.edu 
Linda M. Pinto, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
lpinto@imsa.edu 
Advisors 
Mr. John Thompson, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506-
1000; 630-907-5944; jtt@fnal.gov 
During the Intersession trip to Costa Rica, groups were formed to conduct various experiments. One of the 
experiments was a study of the symbiotic relationship between Acacia ants and the Acacia tree. The ants live 
within the bark and thorns of the tree and, in order to protect their home, defend the tree from any hungry 
herbivores. The protective behaviors of the ants can be provoked and analyzed by touching the tree. The time it 
took for the ants to reach various points on the tree, varying in height and distance from trunk, was measured to 
discover which part of the tree the ants were most prepared to defend. Very few ants would approach the stick 
used to provoke them after the first few had arrived, presumably because the stick was determined to be 
harmless. It became obvious that such a small response could not thwart a predator. To determine whether 
defensive tactics were more aggressive against a predator, a katydid was affixed to the stick and the same tests 
were repeated. It was further determined that one type of ant within this species protected the tree by clearing 
out foliage from around its base, effectively protecting it from the spread of fire, in the event of a fire. 
T H E DESIGN A N D REALIZATION O F FLASH ANIMATION 
Presenters 
Michael T. Andreoli, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mandreol @ imsa.edu 
Kevin A. Wombacher, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
kwom@imsa.edu 
Advisors 
Ms. Audrey Wells, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, English, Aurora, IL, 
60506; 630-907-5974; awells@imsa.edu 
The goal of our inquiry was to design an original flash animation movie. To do this, we brainstormed topics and 
ideas and wrote several story drafts of a satire of Hulk Hogan's life. Our first challenge was expanding our script 
enough to be understood by a reader who did not know about our Inquiry project or about Hulk Hogan's many 
careers. To convey our ideas more vividly, we made storyboards and animation notes to go along with our script. 
Then, original music was written and audio tracks were recorded and added to our flash animation to create our 
film. The process of audio/video mixing presented the problem of the audio being out of sync with the video, 
which we corrected by splitting the animation up into several shorter scenes, using the Macromedia Flash 
program and by exporting the film to preview it, which was used instead of the built-in 'preview' option. The 
Adventures of Coinbird and Murderous Deception were used as inspiration for our animation because they 
illustrated the cartoon-like quality we wanted to replicate. Our finished three minute video will be presented for 
viewing. 
I 
INTRAOCULAR LENS POWER PREDICTION IN PATIENTS W H O UNDERGO CATARACT 
SURGERY FOLLOWING REFRACTIVE SURGERY 
Presenters 
Michael T. Andreoli, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mandreol @ imsa.edu 
Mentors 
Dr. Charles Sandor, Wheaton Eye Clinic, 2015 North Main Street, Wheaton, IL, 60187; 668-8250; 904-3642; 
clsandor@aol.com 
There are projections that millions of people who currently need glasses or contacts to see clearly will have 
refractive surgery in the future to correct their vision. As the generation of people who are now having these 
corrective surgeries become older, one can assume that many of them will develop cataracts, which need to be 
surgically removed. In the population of cataract surgery patients who have not undergone refractive surgery, the 
mathematical calculation of the intraocular lens power used to replace the existing patient's lens is fairly simple 
and logical, generally yielding quite accurate results. However, determining the power of the lens implant used in 
the eye has become rather problematic in the small population of people who have had refractive surgery in the 
past and have later developed cataracts. It is the objective of this project to first assess the visual and refractive 
outcomes of patients who have experienced refractive surgery and subsequent cataract surgery and then to 
compare different formulae and variables to try to improve existing techniques or determine an alternative 
method for more accurately calculating intraocular lens powers. 
THE PHYSICS AND ART OF FRISBEE 
Presenters 
Rebecca A. Arundale, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
arundale@imsa.edu 
Beth Mendelsohn, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
abbylou@imsa.edu 
Advisors 
Dr. David Workman, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Physics, Aurora, IL, 
60506; 630-907-5915; workman@imsa.edu 
Until now, frisbees did not exist that were made out of paper, play-doh©, wood, metal, aluminum, veneer, plastic 
wrap, cloth, rope, cork, duct tape, and paper mache. This has been changed forever through this Inquiry. As is 
apparent, these frisbees are not typical and contain no chlorofluorocarbons. The purpose of the Inquiry was to 
generally explore frisbees, their design, and their creation. Each frisbee was designed, created, improved, or 
done away with through experimentation and the process of trial and error. Successes and failures were 
determined by durability, flight length, flight consistency, flight accuracy, and ease in catching and throwing. New 
frisbee models were compared against each other and already existing commercial frisbees. Success was found 
in the wooden frisbees crafted on the lathe because of the precision and control the lathe provided. The wooden 
frisbees flew true and were adequately durable. Other materials that were not as successful include play-doh©, 
clay, and paper-mache. Unfortunately, even with all these innovational ideas, plastic remains the most durable 
and operational. The use of machines in the creation of commercial plastic frisbees allows the production to be 
extremely precise, and therefore it is possible that wood could be employed instead of plastic, if commercialized. 
PLANT DNA C O M P A R I S O N USING RAPID AMPLIF ICATION O F P O L Y M O R P H I C DNA 
POLYMERASE CHAIN REACTION 
Presenters 
Tricia Aung, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
tirsh@imsa.edu 
Advisors 
Dr. Donald Dosch, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Biology, Aurora, IL, 
60506; 630-907-5943; ddosch@imsa.edu 
For hundreds of years, gardeners around the world have dreamt about the perfect plant. This perfect plant would 
ideally be healthy, have the precise color desired, and be easy to care for. The purpose of this inquiry is to 
determine a relationship between plant physical characteristics and its DNA, using random amplification of 
polymorphic DNA (RAPD-PCR). This PCR protocol utilizes short primers, resulting in an increase in the number 
of DNA segments copied. Characteristic patterns can be obtained which allows the comparison of genomic DNA 
from different samples, without knowledge of a specific sequence. Crucial to RAPD-PCR is DNA isolation from 
the samples, which has proven difficult; two protocols as well as different plant tissues have been used. DNA 
extraction protocols were used from Puregene and MoBio, Inc. The protocols use different reagents and require 
varying times for execution. Neither has worked well for DNA extraction from asters using leaves, seeds, and 
stems as plant material. It was concluded that asters are particularly difficult to extract DNA from. The roots and 
cotyledons of the Pencil Pod Wax, Royal Burgundy, Blue Lake, and Kentucky Wonder bean species are currently 
being used. 
REAL SCIENCE 2003 
Presenters 
Zainab O. Azeez, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
zazeez@imsa.edu 
Rupa Baskaran, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
rbaskara @ imsa.edu 
Huijia J. Chen, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
hjchen@imsa.edu 
Jonathan Laguardia, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
noel@imsa.edu 
Sanaa Qamar, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
sqamar@imsa.edu 
Brittany J. Teller, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
brittz@imsa.edu 
Karen T. Wu, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
kwu@imsa.edu 
Advisors 
Ms. Britta McKenna, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Kids Institute, Aurora, 
IL, 60506; 630-907-5987; britta@imsa.edu 
Real Science is an interactive science CD-ROM conceived, written, and produced by a team of IMSA Inquiry 
students. This dual platform CD-ROM targets students in grades 3-6 and educators, and is distributed free of 
charge to over one thousand schools in Illinois and beyond. The goal of Real Science is to encourage children to 
expand their horizons through the introduction of new and fascinating areas of science. Topics were selected by 
reviewing 2002 teacher surveys and include: Airplanes and Flight; The Architecture of Paris, France; An Interview 
with Jack Horner; The Scientific Method; Atomic Structure and the Elements; Fossils Lab; The Brain; and The 
Nervous System. These topics are ones which children should encounter at this age, but are difficult to teach, 
especially for teachers with limited resources. Thus, Real Science is an interactive supplement. Through the 
process of making movies, Inquiry students learned how to make articles and movies appealing to children 
through narration and the use of pictures and video. We also learned the intricacies of several computer 
programs such as Adobe Photoshop, Adobe Premier, and Final Cut Pro. 
O V E R C L O C K I N G A N D B E N C H M A R K I N G T H E A M D A T H L O N : A N E W S T A N D A R D 
Presenters 
James Z. Bao, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
jamesbao@imsa.edu 
Munan Xue, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
rm uxue @ imsa.edu 
Gordon Yang, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
agent006 @ imsa.edu 
Advisors 
Dr. Christopher M. Colburn, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Computing 
and Network Services, Aurora, IL, 60506; 630-907-5980; cmc@imsa.edu 
As newer and more expensive technology rapidly emerges, the older models of computer chips will become less 
expensive. One viable solution to save money while still having a fast computer is overclocking (raising the clock 
speed beyond its manufacturer suggested speed) a slower processor. In our project, we used an AMD Athlon 
XP 2000+ CPU with a rated speed of 1667 MHz. Our multiplier ratings were set to 12.5X. The motherboard that 
we used was the ABIT KX7-333 with a VIA KT333 chipset. Our video card was the Radeon 9000 Pro 64MB 
version. We overclocked our computer by gradually increasing the front side bus speed to match the rated 
speeds of more recent AMD Athlon XP processors. We incremented our bus speed by 83 MHz each time. We 
stopped overclocking when the processor became too hot and unstable to be deemed a viable solution. We set 
the temperature limit at 65SC. We were able to overclock the computer at the AMD Athlon 2300+ rating to 
approximately 1909MHz with our conventional cooling methods. 
T H E DEVELOPMENT OF ONLINE LEARNING T O O L S 
Presenters 
Rupa Baskaran, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
rbaskara@imsa.edu 
Caleb N. Harper, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
capbob@imsa.edu 
Galen Lyle, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
galen@imsa.edu 
Sanaa Qamar, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
sqamar@imsa.edu 
Mark M. Quinn, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mmq@imsa.edu 
Helen H. Yeung, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
yeung@imsa.edu 
Mentors 
Mr. David Gossman, 45W962 Plank Road, Hampshire, IL, 60140; 847-683-2582; dgossman@gcisolutions.com 
Our group has continued to work on and examine the development of online learning tools. We have continued to 
expand and revamp our online JavaScript units converter, begun in 1998 by Matthew Stanislawski and David 
Stears. It appears to be the only units converter on the internet that provides the user with histories and 
explanations for its units, and is accessed by thousands of users each month. New units have been added and 
the underlying scripting has been rewritten so that the converter can continue to be a functional and maintainable 
tool in the future. Work on our online chemistry lab has also continued. It has a new design, new code base, 
more compounds, and dynamically generated graphs to simulate error and other real-life lab experiences. The 
lab will allow any student with internet access to learn about chemistry and the various tests used in the lab 
environment without expensive equipment. The final task our group has worked with has been the development 
of internal tools and documentation to help the future development of these and other tools. 
PROJECT ZINN: THE DEVELOPMENT OF AN ONLINE FORUM SYSTEM 
Presenters 
Jacob W. Beacham, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
jbeacham @ imsa.edu 
Justin M. Doran, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
beesting@imsa.edu 
Advisors 
Mr. James Gerry, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Computing and Network 
Services, Aurora, IL, 60506; 630-907-5012; jgerry@imsa.edu 
Project ZINN is an attempt at creating a new breed of forum system to accomodate the needs of a wide range of 
users. Our original purpose was to create a system that was compatible with the notesfiles system IMSA 
currently uses, with a number of improvements. It has expanded into a fully featured and extensive forum system 
with its own protocol, a server, and a number of clients. The concept behind the system is replacing the 
traditional client-database system with a client-server-database system. Using a rich standardized protocol, 
clients connect to a server which doles out forum data sorted out in any manner requested. The posting of 
messages is handled by the server as well, which makes writing a client as simple as displaying the data and 
letting the server take care of the rest. We have been working on this project since the beginning of the year and 
it involves a large group of current IMSA students as well as alumni. Version 1.0 is scheduled for public use by 
the IMSA community in the late spring or early summer. We plan on extending it for a number of years and 
allowing any other institution who wishes to use our system to.do so free of charge. As we are an open source 
collaborative programming group, anyone with interest is encouraged to help with the development of the system. 
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T H E FORAGING HABITS OF BLACK IGUANAS 
Presenters 
Martha Becker, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
myopiac @ imsa.edu 
Kathryn G. Dirks, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
kdirks@imsa.edu 
Laura T. Foote, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
chanter@imsa.edu 
Bethany R. Kondiles, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
wolfis36@imsa.edu 
David Qasem, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
dqasem@imsa.edu 
Monica L. Radosevich, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
momo22@imsa.edu 
Advisors 
Mr. John Thompson, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506-
1000; 630-907-5944; jtt@fnal.gov 
During the 2003 Intersession trip to Costa Rica, the foraging habits of black iguanas at Palo Verde National Park 
were observed. The main goal was to determine which variety of fruit the black iguanas preferred. To perform 
this experiment, three different types of fruit common to the Costa Rican dry forest habitat were selected, 
papayas, bananas, and oranges. Observations were conducted in a field near a woodpile, which was the home 
of a family of over twenty black iguanas. The time that each fruit was selected was recorded; all fruit was taken 
by the end of three hours. Data was also collected about the location of the fruit in relation to the iguana, the 
distance of the fruit plate from humans, and whether or not the fruit was in an exposed area or a protected area. 
To better understand the black iguana's foraging habits the fruit's color, scent, flavor, and prevalence in the area 
will be correlated with fruit preference. 
LIGHT YIELD COMPARISON OF PLASTIC SCINTILLATOR S A M P L E S 
Presenters 
Shreyas Bhat, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
sbhat@imsa.edu 
Mentors 
Dr. Alan Brass, Fermi National Accelerator Laboratory, PO BOX 500, Batavia, IL, 60510 
Dr. Anna Pla-Dalmau, Fermi National Accelerator Laboratory, PO BOX 500, Batavia, IL, 60510 
Scintillators are materials that give off light when ionizing particles pass through them. The energy lost by the 
ionizing radiation is converted into light, and can be detected by devices such as photomultipliers and 
photodiodes. Scintillators and scintillation detectors have been studied for decades and have been used 
extensively in high energy physics. These scintillators use a polymer matrix such as polystyrene or 
polymethylstyrene doped with fluorescent compounds. The purpose of this mentorship is to carry out a 
systematic investigation of the scintillation light yield using electrons and a-particles for polystyrene and other 
derivatives of polystyrene. Theory dictates that polymethylstyrene should, because of its methyl-substituted 
phenyl ring, give off more light than the standard polystyrene. Many different measurements were taken. These 
included the transmittance and fluorescence spectra, both of which were recorded using spectrophotometers. 
The scintillation light yield was measured using an a-emitting source and a 6-emitting source. This presentation 
will discuss the preparation of these scintillator samples and results of the measurements. 
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ALTERNATE SURGICAL OPTIONS FOR PATIENTS WITH A D V A N C E D HEART DISEASE 
W H O ARE INELIGIBLE FOR A HEART T R A N S P L A N T P R O C E D U R E 
Presenters 
Rishi Bhayana, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
rbhayana @ imsa.edu 
Mentors 
Dr. Valluvan Jeevanandam, University of Chicago Medical Center MC 5040, 5758 S. Maryland Avenue, Chicago, 
IL, 60637; 773-702-2500; jeevan@uchicago.edu 
Approximately 500,000 people suffer each year in the United States from heart failure, of which about 30,000 
qualify for a heart transplant. While approximately 2,500 heart transplant surgeries are performed each year, a 
majority of these candidates remain untreated. Additionally, for a patient that does qualify for a heart transplant, 
the patient must wait for a donor heart to be found. In the interim, the condition of their heart may become worse. 
For this purpose, there has been much needed research directed towards the development of artificial devices 
that offer a promising option for heart failure patients. The ventricular assist device (VAD), which was first 
implanted on June 8th, 2002, has proven very successful. Researchers are currently working with engineers to 
develop advanced and compatible versions of the VAD that can provide permanent solutions for patients who 
either don't qualify for a heart transplant procedure or for patients who are waiting for a donor heart. 
DROSOPHILA, LITHIUM, A N D BI-POLAR DISORDER: IS T H E R E A CONNECTION? 
Presenters 
Hussein A. Bhikhapurwala, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 
60506; hussyb@imsa.edu 
Jonathan M. Delich, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
delich@imsa.edu 
Mentors 
Dr. Ravi Allada, Northwestern University, Dept. of Neurobiology & Physiology, 2205 Tech Drive #2-160, 
Evanston, IL, 60208-3520; 847-491-2809; r-allada@northwestern.edu 
Drosophila are critical to scientific research today. Their genetics and clocks can be recorded for important 
conclusions. Our project involves the ubiquitous Bi-Polar Disorder, in which patients experience manic 
depression and then periods of unbridled creativity. No immediate cure is available, but products do calm activity. 
Lithium has been found to even out the emotions of patients, yet the root of its effectiveness is not yet evident. 
Thus, the effect of the Lithium ion has been greatly studied by scientists today. The region Bi-Polar Disorder 
affects mapped to a chromosome that the gene, Har, lies on. We have been assigned a project to investigate this 
link. We received genetically manipulated flies known as Har. They have a defect in one ion channel which 
causes it to function incorrectly, therefore they experience scattered activity like people with Bi-Polar Disorder. 
We use Shaggy flies also.Shaggy flies have shifted clock periods. From testing Lithium on them, we hope to 
determine if Lithium affects the circadian clock and shifts it. With Lithium in the flies' system, we hope to observe 
meaningful activity data. Finally, we hope to draw significant conclusions about the Har ion channel or Shaggy 
and its correlation to Bi-Polar Disorder. 
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T H E M E S O F MORALITY AS PRESENTED IN FYODOR DOSTOEVSKY'S T H E BROTHERS 
KARAMAZOV 
Presenters 
Yao Bian, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
yaoyao@imsa.edu 
Advisors 
Dr. Dennis Czerny, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, English, Aurora, IL, 
60506; 630-907-5974; dczerny@imsa.edu 
Kurt Vonnegut once said, "Everything.you need to know about life can be found in The Brothers Karamazov." 
Dostoevsky finished writing The Brothers Karamazov just three months before his death and it is considered by 
many critics to be the crowning achievement of his literary career, as well as the sum of his creative, 
philosophical, and ideological thinking. However, it is difficult to isolate Dostoevsky's ideology because of his 
fascination with, and incorporation of, the idea of the Double in his writing. Within his characters, Dostoevsky 
presents the dualism existing in everyone; a person with a pure Christian soul can still harbor darker human 
desires in his heart. Conversely, a man ruled by his baser instincts and passions can be conscious of loftier 
ideals and morals. As a result, Dostoevsky demonstrates that in each person exists the potential to be good or 
evil. Along with this is the notion that for every ideal there exists an opposite, and it was Dostoevsky's wish to 
present both sides of each argument. Most prominent in The Brothers Karamazov is the conflict between reason 
and religious faith, with which the author battled throughout his lifetime. Thus, what has made Fyodor Dostoevsky 
so respected in literature is perhaps not his intelligent presentation of philosophical ideas, but his belief that a 
writer should leave nothing unsaid. 
ASSESSMENT OF THE P R O C O A G U L A N T ACTIVITY OF T H E E N D O M Y O C A R D I U M IN 
NON-ISCHEMIC DILATED CARDIOMYOPATHY 
Presenters 
Benjamin L. Bick, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
benny@imsa.edu 
Mentors 
Dr. Connie Hall, Pritzker Institute of Medical Engineering, 10 W 32nd Street E1-116, Chicago, IL, 60616; 312-
567-3862; hallc@iit.edu 
Clinicians have observed an increased risk for blood clots in patients who suffer from a form of heart failure 
called "non-ischemic dilated cardiomyopathy" (NIDC). Tissue factor protein is synthesized by a variety of cells 
and is located around blood vessels, organs, and areas of epithelium. Tissue factor's importance is that it is a 
cell receptor that initiates coagulation. It is hypothesized that it is the initiator of the clots associated with NIDC. 
Factor Xa, a product formed during the process of clot formation, is an indirect measure of the amount of tissue 
factor present in the tissue. The level of factor Xa is measured using a chromogenic substrate, spectrozyme Xa, 
that changes absorbance in the presence of factor Xa. Hearts from animals suffering from NIDC are compared 
to hearts from healthy animals. This project is the first stage of a larger endeavor that will consider several 
procoagulant and anticoagulant proteins on endomyocardium and that will also examine the role of the fluid 
dynamics of blood flow with pressure and shear stress in NIDC hearts. Other research will be done comparing 
the mechanical factors from blood flow in healthy hearts with those factors in NIDC hearts. 
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W H A T HAPPENS IN YOUR SLEEP A N D HOW LIGHT PLAYS A ROLE 
Presenters 
Margaret J. Biel, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
maggie@imsa.edu 
Mentors 
Dr. Susan Benloucif, Northwestern Medical School, Abbot Hall #1105, 710 Lake Shore Drive , Chicago, IL, 
60611; 312-503-1528 
Throughout evolution, organisms have developed rhythms to aid in survival. Many of our bodily functions run on a 
24 hour schedule which is synchronized by the day and night cycle of our environment. Levels of the hormone 
melatonin and core body temperature fluctuate on this 24 hour, or circadian, period. At night, our bodies' 
melatonin levels rapidly rise and core body temperature drops. The "circadian clock" is the central pacemaker 
that controls both of these rhythms, or "outputs" of the clock. Therefore, these "outputs", melatonin and 
temperature, can be used to estimate the timing of the "circadian clock". This study evaluated the effects of light 
exposure on changes of the timing of these clock outputs in humans. 
RAPD PCR ANALYSIS OF POLYMORPHISMS IN GENOMIC H U M A N DNA FOR THE 
DEVELOPMENT OF A SPECIMEN IDENTIFICATION ASSAY 
Presenters 
Derek R. Blanchette, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
derek03@imsa.edu 
Advisors 
Dr. Donald Dosch, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Biology, Aurora, IL, 
60506; 630-907-5943; ddosch@imsa.edu 
Dr. Judith Scheppler, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Grainger Center for 
Imagination and Inquiry, Aurora, IL, 60506; 630-907-5899; quella@imsa.edu 
The unique characteristics of people's DNA molecules are what give them both their phenotypic identity as well 
as their molecular identity. This project was undertaken to develop an assay that can be used to detect 
significant molecular differences, known as polymorphisms, amongst the specimens of a nonrelated group of 
human DNA samples. The assay is the randomly amplified polymorphic DNA (RAPD) polymerase chain reaction 
(PCR) using primers of ten base pairs to direct amplification. This results in banding patterns that can be used to 
compare DNA from these different samples without specific sequence data. Investigation of this technique shows 
that variation occurs in banding patterns from the same DNA sample as the amount of template DNA changes. 
Subsequently, PCR has been performed with 250ng, 500ng, and 750ng of template DNA to more clearly identify 
the behavior of a single sample. This assay can be refined to permit the correlation of the banding patterns to the 
sample's identity, thus providing an accurate method of determining the identity of an unknown DNA sample. 
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A G E R M A N AMERICAN PARTNERSHIP: KONIGIN LUISE G Y M N A S I U M IN ERFURT, 
G E R M A N Y A N D THE ILLINOIS MATHEMATICS A N D SCIENCE A C A D E M Y 
Presenters 
Julianne Blechschmidt, Kbnigin Luise Gymnasium in Erfurt, Germany 
Sarah Conrad, Kdnigin Luise Gymnasium in Erfurt, Germany 
Rebecca Gutschner, Kdnigin Luise Gymnasium in Erfurt, Germany 
Sean D. Hayes, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
shayes@imsa.edu 
David Jou, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
dsjou@imsa.edu 
Vivasvat Kaul, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
bioboy84@imsa.edu 
Florian Kraft, Konigin Luise Gymnasium in Erfurt, Germany 
Brian A. Link, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
bl5iron@imsa.edu 
Heidi Lu, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
popita@imsa.edu 
Pia Mehlhorn, Kdnigin Luise Gymnasium in Erfurt, Germany 
Olaocha N. Nwabara, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
cha21 @ imsa.edu 
Johannes Ritzel, Kdnigin Luise Gymnasium in Erfurt, Germany 
Timothy A. Roderick, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
ymmit@imsa.edu 
Florian Rumpler 
Dr. Judith Scheppler, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Grainger Center for 
Imagination and Inquiry, Aurora, IL, 60506; quella@imsa.edu 
Kristin Sclosze , Konigin Luise Gymnasium in Erfurt, Germany 
Julia Seeber, Kdnigin Luise Gymnasium in Erfurt, Germany 
Kay L. Wallheimer, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
bballgrl@imsa.edu 
Advisors 
Frau Heila Pfau , Kdnigin Luise Gymnasium in Erfurt, Germany 
Mr. John Stark, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Foreign Language, 
Aurora, IL, 60506; 630-907-5024; stark@imsa.edu 
Since 1996, IMSA, and the Kdnigin Luise Gymnasium (KLG) have been partners in an international exchange 
that has brought teachers, students, and families from the two countries together. IMSA students have visited 
Germany in 1998, 2000, and 2002; the German students have visited the Aurora area in 1999, 2001, and 2003. 
The exchange has provided ninety students with the opportunity to experience the culture of the host country, and 
to enrich their communicative skills in the languages of the two countries. This presentation by students from 
IMSA and KLG will provide insights into the expectations, experiences, and realities of their respective 
exchanges. The German students typically attend classes at IMSA, visit museums and cultural activities in 
Chicago, and live with their host families. In Germany, IMSA students also live with host families and attend 
classes while experiencing the cultural and historical dimensions of Erfurt and Thuringia. Students will report on 
how their experiences living with families, going to school, and participating in daily life have given them a better 
understanding of the respective countries. 
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IMSA ON WHEELS 
Presenters 
Kevin J. Bock, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
bock@imsa.edu 
Kathleen A. Under, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
klinder@imsa.edu 
Advisors 
Ms. Britta McKenna, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Kids Institute, Aurora, 
IL, 60506; 630-907-5987; britta@imsa.edu 
Nontraditional elementary education programs have proven to be effective because they can present topics in 
new and different ways, making use of materials and methods that elementary teachers typically do not have 
access to. This inquiry focused on developing and delivering IMSA's own forty-five minute assembly-sized 
science theater presentation, "States of Matter and Chemical Reactions," as a part of the pilot program, "IMSA on 
Wheels." Since January, the program has visited eleven schools and over 1,600 students. It features chemistry 
and physics principles such as physical state changes and indicators of chemical reactions through 
demonstrations, student participation, and interaction. This fast paced show was designed to spark student 
interest in science, introduce IMSA to other communities, and involve IMSA students as teachers and role 
models for younger children. IMSA Inquiry students developed the curriculum utilizing a variety of resources, 
including assistance from the University of Illinois Physics Van, Sci-Tech Hands on Museum, and Flinn Scientific. 
In addition, a seventy-five page training manual was created to assist new presenters in learning the material and 
acquiring basic public speaking skills. To supplement the presentations, pre and post curricula was developed for 
elementary teachers and featured on a newly created web site at www.imsa.edu/kidsinstitute/wheels. 
LIVING WITHIN THE BEAUTY OF ART 
Presenters 
Kora Bongen, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
dc3@imsa.edu 
Sonya M. Colletti, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
friday@imsa.edu 
Michelle S. Yong, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
msdrgn84@imsa.edu 
Advisors 
Dr. Judith Scheppler, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Grainger Center for 
Imagination and Inquiry, Aurora, IL, 60506; 630-907-5899; quella@imsa.edu 
Mr. Clay Sewell, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Fine Arts, Aurora, IL, 
60506; 630-907-5054/5061; clay@imsa.edu 
Ms. Jane St.Pierre, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Advancement, Aurora, 
IL, 60506; 630-907-5033; stpierre@imsa.edu 
Quick! What is the actual name of the "Hamster Ball"? What was the artist thinking when he created it? 
Everyday, IMSA students, as well as faculty, family, and friends of IMSA walk around our campus admiring, 
wondering, and even interacting with the unique pieces of art and yet do not know the true background and actual 
names of the artists or pieces themselves. This year, we have photographed and discovered the art through 
research and interviews. We spoke with Dr. Stephanie Pace Marshall and learned about the Percent for Art 
program, which is a state program that requires one-half of one percent of state money for construction to go 
towards artwork, to obtain an understanding of how each piece of art was acquired. As our inquiry progressed, 
we learned from "Events in the Light Garden" (knot next to attendance) artist Frank Piatek about spirituality in art. 
Not only did we study the spirituality in the art, but we also researched the way math and science are reflected in 
art, particularly in the academy's collection. Our goal is to ultimately produce and publish a book that recognizes 
and gives merit to the distinctive collection of IMSA, which weaves art and science together. 
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BIRD DIVERSITY IN COSTA RICA 
Presenters 
MattT. Born, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mattborn @ imsa.edu 
Kathryn G. Dirks, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
kdirks@imsa.edu 
Monica Khan, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mkhan@imsa.edu 
Ashley Levato, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
ae1913@imsa.edu 
Carly N. Nix, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
carlyle@imsa.edu 
Monica L. Radosevich, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
momo22 @ imsa.edu 
Advisors 
Mr. James Gerry, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Computing and Network 
Services, Aurora, IL, 60506; 630-907-5012; jgerry@imsa.edu 
Mr. John Thompson, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506-
1000; 630-907-5944; jtt@fnal.gov 
The country of Costa Rica harbors at least 830 different species of birds, more than in all of North America and 
Mexico combined. As a very small country, no larger than the size of West Virginia, birds are abundant in nearly 
all areas. During Intersession, a group of students attempted to identify and record all of the birds they observed 
during their trip in just two places of Costa Rica, Palo Verde National Park and La Selva. Using bird guides 
designed for such activities, we trained ourselves to notice the coloring, beak shape, size, and other physical 
characteristics of the birds we encountered. Of the thousands of birds we observed, we successfully identified 
over one hundred different species, especially during a boat ride around a bird sanctuary island. Varying greatly 
in size, color, and other physical attributes, the birds of Costa Rica are beautiful and exotic, inhabiting the forests, 
swamps, and mountains. From parrots to hummingbirds to the bright pink roseate spoonbill, bird diversity 
between just the dry forest and rainforest of the country is undeniably unique and incredibly amazing. 
IN PURSUIT OF A NOVEL NUCLEOSIDE: 5 ' -CHOLESTERYL-2 ' , 3 ' - 0 - ISOPROPYLIDENE 
URIDINE 
Presenters 
Jalila V. Bouchareb, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
jalilab@imsa.edu 
Melissa L. Siew, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mlsiew@imsa.edu 
Mentors 
Dr. Richard Dods, Illinois Mathematics and Science Academy, 1500 Sullivan Road, Chemistry, Aurora, IL, 60506; 
630-907-5969; rdods@imsa.edu 
We attempted to synthesize, 5'-cholestryle-2', 3'-0-isopropylidene uridine by reacting 5'-tosyl-2', 3'-isopropylidene 
uridine with the sodium salt of cholesterol. 5'-Tosyl-2', 3'-0-isopropylidene uridine was synthesized from the 
reaction of 2', 3'-0-isopropylidene uridine and toluenesufonyl chloride. 2', 3'-0-lsopropylidene uridine was 
synthesized from the reaction of uridine with acidified acetone. All reactions were followed using a solvent 
system of hexanes and ethyl acetate in a 3:1 ratio respectively, and paper chromatography. Proper identification 
of the compound was made by use of ultraviolet spectrometry and mass spectrometry. Upon completion, the 5'-
cholesteryl -2', 3'-0-isopropylidene uridine will be tested as a potential carcinostatic and antimetastatic agent. 
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AN EXPLORATION IN ARCHAEOLOGY: RESEARCHING A S C H O O L H O U S E IN ZWINGLE, 
IOWA 
Presenters 
Melinda M. Brown, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
miniears@imsa.edu 
Emily I. Coleman, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
emem@imsa.edu 
Rachel N. Edes, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
seaturtl@imsa.edu 
Mara H. Horwitz, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
mhorwitz@imsa.edu 
Donald J. Schmit, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
donjuan1@imsa.edu 
Colton L. Shepard, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
colton@imsa.edu 
Erik R. Volkman, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
eryanv@imsa.edu 
Mentors 
Mr. David Gossman, 45W962 Plank Road, Hampshire, IL, 60140; 847-683-2582; dgossman@gcisolutions.com 
Our group sought to understand our archaeological site, an lowan schoolhouse abandoned in the early twentieth 
century, through two foci. One was excavation techniques for historical archaeology; the other was specific 
research on the history of our site. Enlisting the expertise of a student of archaeology, we learned how to prepare 
a site for excavation, and saw how a dig would be carried out. Then we made preliminary preparations for the 
actual process and practiced these techniques in a prehistoric cave. We hope that the detailed record-keeping 
involved in this will fit our research for publication. In researching the schoolhouse's history, we found records 
pertaining to its background as well as general information about lowan schoolhouses of the period. Knowledge 
of the everyday life of the people who once taught and studied in our schoolhouse site allows us to better 
understand our findings. We compiled the sum of our research this year as a guide to future groups of this 
continuing mentorship. 
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WIND T U N N E L DESIGN A N D R E S E A R C H 
Presenters 
Adam L. Butler, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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When seeking faster and more fuel efficient vehicles, designers use wind tunnels to test drag forces and other 
wind resistance components. The goal of the Inquiry is to build an effective, efficient wind tunnel. The most 
effective design was a square shape, for two reasons. The original fan we bought was square shaped, and it 
would be easier to build a door for a test chamber on a flat surface, rather than a curved one. We also found that 
the shape of the wind tunnel does not affect the airflow, as long as the shape is uniform. We have determined the 
fan output and the actual air force inside of the test chamber. In the coming year, we plan to put models of 
various sorts into the test chamber to test how aerodynamic it may be, and to calculate drag forces. We plan on 
conducting experiments determining the aerodynamics of model bicycles. We will calibrate our wind tunnel to 
wind speeds generally experienced by cyclists. From this data, we would then be able to calculate drag and other 
aerodynamic characteristics. 
PALEONTOLOGICAL W O R K A T T H E UPPER JURASSIC M O R R I S O N FORMATION IN 
MONTANA 
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Last summer, through a Drexel mentorship, I spent a week learning digging and fossil cleaning techniques in the 
preparatory lab of the Academy of Natural Sciences in Philadelphia. This summer, I hope to go on a professional 
Paleontological dig at the late Jurassic Morrison Formation in Montana. There has been a good amount of 
literature written about the Morrison Formation from the Paleontological and other geological fields. For my 
mentorship paper this year, I researched the Morrison. I compiled information such as the Morrison Formationis 
prehistoric environment and known flora/fauna. In addition, I compiled information about the previous digs and 
finds that have taken place in the Morrison through which this former information has been collected, that could 
be useful upon going on a dig. My presentation will attempt to cover some of the more interesting aspects of 
what I learned. 
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This study was done to determine possible growth patterns for theropod dinosaur teeth from the early Cretaceous 
Trinity Group, and to compare these results with results of similar studies done on other teeth of similar faunas 
from different locations. A total of 84 teeth were microscopically examined, identified, and data such as size and 
denticle density was recorded for each. The data was examined graphically, and equations were arrived at using 
best of fit trend lines. General results for previous studies have shown that size factors, such as tooth base 
length versus tooth base to crown height, have a linear relationship. On the other hand, size versus denticle 
factors, such as denticle density, have a more exponential relationship, showing that denticle size does not 
increase significantly as an animal grows. The data from this study was mostly consistent with previous studies. 
In addition it found some possible growth relationships and implications of those relationships not discussed in 
previous known studies 
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Real Science 2003 is a student developed multimedia CD-ROM designed to help teachers and elementary 
school students throughout Illinois. It accomplishes this by engaging students and motivating them to learn more 
about science and its various topics. The finished dual platform CD-ROM will be distributed to over one thousand 
schools, libraries, museums, and educators throughout Illinois. A movie about flight was created with Apple's 
Final Cut Pro. The movie teaches basic principals of aerodynamics and introduces the students to different types 
of aircraft and how they function. A major emphasis of this Inquiry was to develop a reliable and user friendly 
interface that facilitates easy and efficient access to articles on the CD-ROM, which was accomplished with 
Macromedia Director. Finally, streaming video and .iso CD image files were created for the Real Science web 
site so that the reach of Real Science extends to all interested educators. Through this Inquiry, the skill in the 
use of many different multimedia computer programs for educational purposes was gained. Another personal 
benefit was learning how to help motivate members in a large, long-term project. 
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The neurotransmitter dopamine helps control motor skills and is the substance lacking in those suffering from 
Parkinson disease. This lack of dopamine is caused by the degeneration of brain tissue located in the substantia 
nigra of the midbrain. Though techniques have been researched to reverse this tissue degeneration, more 
commonly prescribed remedies for Parkinson symptoms come in drug form. This experiment looked specifically 
into the stimulation of dopamine in glial brain tissue by nicotine and methamphetamine. Nicotine was 
administered to the cell culture in concentrations of 10-9% -10-4% and cell growth was observed over time. Initial 
trials showed that cells exposed to the highest concentrations of nicotine had severely slowed growth in 
comparison to control cells. Cells exposed to lower concentrations of nicotine were most like control cells in 
growth and confluency. Once optimum nicotine concentration is determined, ELISA assay will be performed to 
quantify dopamine production. It is possible that methamphetamine and nicotine can be used for relief of ailments 
caused by the disease because they both stimulate the production of dopamine. 
DEMOCRATS, DURBIN, A N D DUPAGE: A N UPHILL BATTLE 
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The November 2002 elections changed the face of politics in Illinois, with Democrats sweeping nearly all elected 
statewide positions. In one collar county, DuPage county, only one Democratic candidate won office, popular 
incumbent Secretary of State Jesse White. DuPage county has been ranked one of the most liberal-unfriendly 
and conservative counties in the United States, and has long been the home county of the Illinois Republican 
party. Even so, Senator Durbin's campaign devoted much time, effort, and energy into campaign and grassroots 
activities within the county to garner support for reelection and on behalf of other Democratic candidates in the 
2002 elections. Despite these efforts, why was the Senator unable to gain more support from his DuPage 
constituents than he did six years ago, when virtually no campaigning was done? In this race, the hot-button 
hometown issue of O'Hare expansion, Senator Durbin's stance on war with Iraq, and the role of the coordinated 
Illinois Democratic campaign effort, along with the staunch Republican tradition of DuPage county led to his 
defeat. 
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Last year, using a digital logic system, an autonomous robot was built that could sense walls and turn 
accordingly. This year, a new robot has been designed, constructed, and programmed that is aware of 
surrounding walls and is able to guide itself almost flawlessly through the turns. In order to improve on the 
previous robot, a new control system has been built into the robot that uses a computer programmable 
microprocessor to control the robot's movement instead of a digital logic system. A microprocessor controlled 
robot is much more likely to be utilized in the industrial or commercial sectors because it is much easier to debug. 
When debugging digital logic, one has to extract components from the breadboard and inspect them in order to 
see what went wrong. With a microprocessor controlled system however, all of the actual logic will be written on a 
computer, enabling the problem to be viewed dynamically in order to cut out unnecessary and time consuming 
steps in the debugging process. The three-wheel platform design utilized in the previous robot was decided to be 
ideal for the new robot as well. Experiments are currently underway in an effort to iron out a few of the problems 
with the previous model, where certain conditions kept the robot from properly steering away from walls. 
CELL PHONE SIGNAL PROCESSING 
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The purpose was to analyze the different power given off by a cell phone for every type of ray. A cell phone's ray 
can be direct, reflected, refracted, double-reflected, double-refracted, and any combination of these things. By 
analyzing the power of all the different rays, we hoped to help in the progress to developing a more effective cell 
phone. The process for achieving the goals was complicated. First a script for virtual cities in a .dxf file had to be 
written in Notepad. Then, a program written by Professor Dandekar was run to create a simulation of a cell 
phone at different points of the city. It was uncertain if the power contributed by the double-reflected and double-
refracted rays was significant enough to spend time calculating. A program was written to evaluate the power 
given by each type of ray. An analysis of the data showed the results and contribution of all the types of rays. 
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Ultrasound is used in hospitals across the country to produce images of unborn fetuses. Operating on the same 
principle but under different circumstances, air-coupled ultrasound is a useful technique for the inspection of 
manufactured materials, particularly those operating in extreme environments. In the field of ultrasonic 
nondestructive testing, the unique advantage offered by using air as a couplant rather than other fluids lies in its 
ease of use and compatibility with porous or sensitive materials. Furthermore, the use of single-sided air-coupled 
transducers would be quite practical in field inspection, especially in cases where machine parts have already 
been assembled. However, transmitting and receiving ultrasonic waves from only one side of a material depends 
on phenomena involving propagation of Lamb waves through a solid, and the images generated tend to be less 
accurate than desired. Experimentation with varying parameters attempted to reveal how to produce precise 
images with the least noise at a frequency of 400 kHz. Materials examined included a flexible lucite plate, a 
silicon carbide ceramic composite, and a gelatin designed to simulate the vibrational properties of human tissue. 
In addition to the convenience of single-sided accessibility in industry, omitting troublesome couplants would 
benefit the medical field as well. 
MILITARY STRATEGY AND POLITICAL IDEOLOGY IN W O R L D W A R T W O 
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Most people assume that military strategy, formulated by a strict and rigid command structure, is independent of 
the inconsistencies and compromises involved in politics and ideology. However, upon closer inspection, it is 
clear that political ideology and military strategy are inextricably linked. World War Two provides two excellent 
examples in unexecuted plans that were abandoned due to political reasons. Using these examples, I 
researched the connection through analysis of the generals and political leaders involved, the political ideologies 
and systems employed by the countries, and strategies finally chosen. The first example is the German offensive 
into the Caucasus, which eventually ended in defeat at Stalingrad. Here, Nazi ideology, controlled by a singular, 
capricious leader, embodied with racial superiority, led to quagmire. The second example is the Allied broad front 
approach chosen by Eisenhower, who deprived Patton of the gasoline his tanks needed for an armor push that 
could have ended the war earlier. This was a result of compromises by the democratic countries of the Western 
Allies, promoting what can best be described as "democratic war," with equal say for all the allies. It will be 
shown that politics is the driving force behind military strategy in a modern state. 
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Phytoremediation is an emerging technique that uses living plants to clean up instances of contamination by 
various organic solvents. The chemical trichloroethylene (TCE) is utilized by many industrial companies in the 
vapor degreasing of fabricated metal parts. Since the spring of 2000, this project has studied the 
phytoremediation by different species of trees of a TCE polluted industrial site on Sullivan Road. The purpose is 
to evaluate the overall effectiveness of this process for remediation. Cleanliness will be achieved when TCE 
levels in the groundwater are below federal regulatory standards. Tree growth measurements and contaminated 
water samples were taken at the cessation and inception of the growing season. Water samples are being 
processed through the high performance gas chromatograph to determine toxin concentration. The capability of a 
tree to degrade TCE is proportional to factors such as biomass, transpiration rate, root system depth, and 
resistance to potentially harmful environmental factors. It is concluded that hybrid poplars achieved the most 
growth, and hence, is the most efficient of the species sample at breaking down TCE. The group has also met 
with lawyers litigating TCE pollution cases, who provided current information on the impact of toxic contaminants 
on humans and society. 
INVESTIGATION INTO NICKEL - BASED HEUSLER ALLOYS FOR USE IN A C T U A T O R S 
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Smart materials, and the related area of smart structures and systems, will be the basis for many future 
technologies used in various industries. Research in smart materials is focused on developing technology to 
enhance ordinary objects by embedding sensors, processors, or actuators in them. Magnetostrictive materials 
change dimensions when exposed to a magnetic field. Although not necessarily magnetic in their individual 
elements, Heusler alloys of the form X2YZ exhibit magnetostrictive shape memory effects at certain 
temperatures. At high temperatures, these alloys exist as austenite phases. On cooling, the austenite transforms 
to a thermoelastic martensite. They undergo a two-stage disorder to order transition: from A2, a disordered body 
centered cubic lattice, to B2, a fairly ordered body centered cubic lattice, to L2 1, the fully ordered austenitic 
phase. The material recovers to its original shape when all the possible structures of the martensite revert back to 
the orientation of the austenitic memory phase. This project specifically looks at the magnetostrictive properties of 
two types of nickel based Heusler alloys of the forms Ni2MnX and Ni2AIX. A variety of techniques, including 
optical microscopy, scanning electron microscopy, X-ray diffraction analysis, 3D modeling, and differential 
thermal analysis were used. As actuators, these magnetostrictive alloys present a revolutionary way to introduce 
dynamics into mechanical systems. 
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The Shanghai and Shenzhen stock exchanges were established in the early 1990s by the People's Republic of 
China, whereas the Hong Kong Exchange and Clearing Limited has been under the tutelage of the British 
government since 1914. Now, the challenge for the government is to facilitate a smooth incorporation of the latter 
hub into China's economic system. Chinese stock markets were created to support state owned enterprises and 
promote quick market growth. The Chinese government is both the political principal that decides market policy 
and the economic principal that has the responsibility to cultivate state owned enterprises. There are constant 
temptations to sacrifice long term market integrity and consistent regulatory standards for short term rises in the 
asset values of these corporations. The listed houses in Shanghai are primarily large industrial businesses, while 
the Shenzhen exchange is dominated mainly by manufacturing and exporting companies. Shanghai can be seen 
as an indicator of the country's domestic economic well-being, while Shenzhen can be seen as an indicator of her 
manufacturing and trading health. Of the seven types of shares that can be traded in Chinese markets, only four 
are open to foreigners. Our inquiry also addresses the question of why Chinese stocks are attractive to outside 
investors. 
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There are three major components of the cytoskeleton including intermediate filaments (IF), microtubules (MT), 
and actin filaments. It has traditionally been thought that IF are very static proteins in a cell. However, in the past 
few years, the Goldman lab has shown that IF are dynamic structures. It is now known that IF move rapidly (-1-
2mm/sec) along MT through an association with the motor proteins, kinesin and dynein. However, not all IF 
move rapidly along MT tracks, some IF proteins move relatively slowly (~0.5mm/min). The mechanisms of these 
slow movements are unknown, and therefore, the purpose of my mentorship was to determine the molecular 
basis for slow IF motility. To this end, I treated BHK-21 fibroblasts with nocadazole, a drug that depolymerizes 
MT. Under these conditions, IF are forced to move by other means such as along actin filaments. In order to test 
whether these associations are responsible for slow IF motility, nocodazole treated BHK-21 cells were fixed and 
stained to visualize actin, vimentin IF and motor proteins, such as myosin Va. In addition, I fixed and stained 
green fluorescent protein (GFP) tagged-vimentin expressing BHK-21 cells to determine whether myosin Va 
associates with dynein and kinesin in a large motor complex capable of moving IF. 
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We have been researching, developing, and implementing a design to create a rocket engine capable of creating 
one hundred pounds of thrust. This year has been solely devoted to testing, nozzle design, thrust calculations, 
and the basic design of our system. We have built three aluminum test nozzles. The first nozzle was parabolic in 
shape and the other two were conical in shape, with different slopes. Using Estes rocket engines, thrust data has 
been collected and is being analyzed to determine which nozzle shape is optimal. We have begun to create a 
design for our fuel system. The design of our system entails two different pumps, one for nitrous oxide (our 
oxidizer) and one for isopropyl alcohol (our fuel); a mixing and combustion chamber; and the pipelines that 
connect the pumps to the chamber. The optimal fuel to oxidizer ratio has been determined for the pressure of 
our system. We expect to complete the assembly of our system by May, allowing us to begin testing on the 
system as a whole. 
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Presenters 
Sarah X. Cheng, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
crazycub@imsa.edu 
Mentors 
Dr. Robert David Goldman, Northwestern Medican School, Department of_MED-Cell & Molecular Biology, 303 E 
Chicago Avenue #W11145, Chicago, IL, 60611; 312-503-4215; r-goldman@northwestern.edu 
Mr. Brian Hefland, Department of MED-Cell & Molecular Biology, 303 E Chicago Avenue #W11145, Chicago, IL, 
60611;312-503-4215 
Intermediate filaments (IF), along with actin and microtubules, are a fundamental part of the cellular cytoskeleton. 
Recent observations using green fluorescent protein- (GFP) tagged IF protein suggest that a particulate (particle) 
form precedes its filamentous form, a property seemingly unique to IF. We have used a technique known as 
FRAP (fluorescence recovery after photobleach) to study particle behavior and function. Photobleaching is a 
process that irreversibly quenches GFP fluorescence; therefore, fluorescence recovery in a bleached area would 
be due to either diffusion of unbleached molecules into the bleach zone or new protein synthesis. When an entire 
cell expressing GFP-peripherin (a type III IF) is photobleached, the fluorescence of particles recovers quickly, 
presumably in the absence of available unbleached subunits. This suggests that novel proteins are synthesized 
within these particles. However, only 35% of the particles appear to recover in this manner. Coincidentally, FISH 
(fluorescence in situ hybridization) analysis shows that 36% of particles appear to be associated with peripherin 
mRNA. It has also been shown that 70% of particles are motile at any given time. We are currently using FISH 
to determine whether an interrelationship between particle motility and mRNA association exists. 
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Although chronic pain is a major health problem, little is known about it due to the inability to gain knowledge 
without the use of invasive procedures. Working with our mentor at Northwestern Medical Center, we explore 
patients with chronic and acute pain and study their individual pain intensities in order to further understand 
underlying neural principles. To measure pain, we must take into account both the physical and emotional 
aspects of pain by using questionnaires. To analyze our data, we convert the patient's psychological and physical 
pain to a quantitative scale. Through this procedure, we can observe the intensity of the pain and the patient's 
perception of the pain. We then use a finger device to analyze the time variability of their pain. A computer 
program (in Matlab) is used to analyze and form correlations between the data collected from the finger device. 
This is then compared to the normal Gaussian distribution. We have begun comparing the differences within 
specific types of chronic pain patients as well as normal patients. Continued research will hopefully gain a new 
outlook on the study of neural pain perception. 
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For centuries, Chinese immigrants have come to the Philippines while maintaining their Chinese heritage. While 
American immigrant groups have been well documented, little is known about nonwestern diasporas and how 
they maintain their cultural interactions. Through interviews, observations, and compilations of oral history, this 
paper follows my Chinese-Filipino family through four successive generations as a case study, placing their lives 
in a larger historical context. My grandparents and their families immigrated into a traditional, tightly knit Chinese-
Filipino community, but my cousins today live in a much more integrated, westernized world with French fries and 
department stores instead of altars and incense. However, they still follow the traditions of their forbears through 
food, festivals, and family values. By comparing and contrasting stories, as told by grandparents and 
grandchildren, we can show the gradual widening of the spectrum of social values. The drastically different 
viewpoints of siblings with the same upbringing are evidence of the broad range of opinions on the subject today. 
Intergenerational conflicts are shown through tales of marriage, schooling, and child rearing as well as statistical 
data and trends in popular culture. Through these stories, we can see the evolution of the Chinese diaspora and 
how cultural identity is maintained. 
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In conjunction with Drexel's microgravity team, we are studying the properties of polyethylene oxide (PEO) when 
formed by a melt. Our experiment focuses on the effects of rapid cooling of material, a process known as 
quenching. By isolating and removing the influence of gravity during the cooling period, the fluid model is greatly 
simplified, since all forces act symmetrically within the fluid as opposed to having a constant external directional 
acceleration. Due to the elimination of gravitational stresses, the volumetric and microstructural properties of the 
resulting PEO material may be affected, along with the density distribution of its molecular chains. We have been 
designing and constructing an experiment rig to produce samples in microgravity for this study. It will be flown 
with Drexel's experiment this summer on one of NASAs "Vomit Comet" planes in Houston. Detailed information 
on microstructure of rapidly cooled objects, particularly polymers, may aid in the understanding of the process of 
quenching. 
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Our project utilized the fact that the earth has a natural electromagnetic field and we created a "lifter" that rises off 
the ground using only electricity. This "lifter" consists of a lightweight balsa frame with aluminum foil and copper 
wire forming two poles that allow it to act as an electromagnet. The goal of this technology is to efficiently 
produce lift without any moving parts. Such technology would be useful in creating vehicles capable of floating 
just above the ground. It can also be used to propel objects into space. However, this is not a feasible idea, as it 
requires a great deal of power to lift a very small amount of mass. In our testing, two computer monitors, 
producing about 40kV total, were required to lift 3.5g. This shows that simple closed systems are unable to 
produce the necessary power to lift themselves. However, this technology is not useless. NASA is currently 
testing a similar system to determine if lightweight materials can be used to create generators capable of 
producing enough power to overcome their own mass. If such a generator can be made, it would revolutionize 
how we travel on earth and in space. 
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The conceptualization of the age, size, and structure of the universe has evolved dramatically in the last one 
hundred years. The work of two astrophysicists, Wendy Freedman and Margaret Geller, is discussed in 
biographical chapters for publication. The work of both women is helping astrophysicists answer two fundamental 
questions: How old is the universe? How did it come to its current state? These scientists are interviewed and 
each describes their work, experiences, and inspirations. Wendy Freedman has spent more than a decade 
researching Cepheid variable stars and has used them to. obtain the most precise measurement of the Hubble 
Constant (the speed at which the universe is expanding). Her work has allowed scientists to more accurately 
estimate the age of the universe. Margaret Geller surveyed thousands of galaxies and determined the large 
scale structure of the universe; matter is not uniformly distributed. This surprising discovery contributed to 
theories about the early evolution of the universe, a subject that continues to perplex scientists. Their tenacity 
and diligence has allowed them to surmount the many challenges that exist for women in physics today. 
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In the Collider Detector (CDF) at Fermilab National Accelerator Laboratory (FNAL), proton/anti-proton collisions 
yield results in instances where more than three hadronic jets are created with a significant imbalance in 
directional energy (missing transverse energy). This signature is characteristic of supersymmetry (SUSY), a 
theory that extends the Standard Model of particles and their interactions.This study concentrates on the effect of 
large tanB on the two-dimensional parameter space determined by gluino mass (GeV/c2) and squark mass 
(GeV/c2). The supersymmetry data are generated with the Monte Carlo program ISAJET and subsequently 
simulated with a program, which reproduces the actual detector.We examine whether the existing search is 
extended to tan3=30. In order to analyze data in an unbiased fashion, we are utilizing a method commonly known 
as the "Blind Box." We find that for tan6=30, we exclude at 95% C.L. masses of gluino less than 300 GeV/c2 and 
we also validate the result for other points in the parameter space. This is the first result in this channel at CDF 
that examines the high-tanB SUSY scenario. 
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Recently, interest in perovskite oxide materials, which have a chemical formula of AB03, has peaked after the 
discovery of their superconductivity and colossal magneto-resistance at high temperatures. The importance of 
these materials is in that a mixture of A-site cations can produce desired properties in the material. In general, 
this project has focused on materials where B=Mn and A holds a strong, electronegative cation (such as divalent 
Ba, Sr, Ca or trivalent La, Pr, Nd). The aim of this work was to develop a database and 3d plotting program that 
would relate structural to physical characteristics. In particular, the tolerance factor (t), variance in sizes of A-site 
cations (s), and the phase-transition temperature were taken into consideration. The tolerance factor has 
frequently been used to describe and predict temperatures at which the material will change from a paramagnetic 
to ferromagnetic or anti-ferromagnetic state (Tn), and is based on relative size of A and B-site cations (when t = 
1, the material has cubic crystal structure). It has been concluded, by analysis of both recently obtained and old 
data, that a new tolerance factor that takes s into account would be more effective in predicting characteristics of 
perovskite manganites. 
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What is a friend? Aristotle said, "A single soul dwelling in two bodies." We began with this idea, crafting a story 
that would ultimately weave in other themes, such as betrayal, obsession, love, science, and art. Our goal was to 
create a novel that is culturally significant and personally meaningful to us. During the past two years we have 
struggled to build a world that encompasses Aristotle's statement, though it does not exist solely in the 
relationship between two people. The world in our novel exists in the balance between all humans, and on a 
deeper level, within the balance linking humanity and nature. This novel would not have been nearly so 
successful if the themes of balance and oneness were not so personally important to us. One of the most 
important aspects of the project was collaboration; we adapted our thought processes to each other in order to 
create a more coherent story. We found that some discipline was necessary to complete the first draft, though 
our plan has been successful in the long run. In the future we plan to continue editing our draft for elegance and 
continuity and eventually submit it for publication. 
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CYCLE, Community Youth Creative Learning Environment, works with kids from Chicago to help with academic 
areas and self-esteem .issues. Through this mentorship, I have worked with two groups. My partner, Chrystal 
Colbert, a community service student, and I designed activities to involve a group of six to eight third and fourth 
grads to help them better understand fractions. Currently, we are working with two sixth and eighth graders to do 
creative writing exercises and help them better understand the aspects of fiction writing. Our goal is to help the 
kids co-write a short work of fiction. 
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Reproduction of the type 1 human immunodeficiency virus (HIV-1) is directed by the viral long terminal repeat 
(LTR). Drugs called LTR inhibitors can block this process and stop HIV-1 from replicating. My inquiry tests 
various natural substances as possible LTR inhibitors. These substances are turmeric; curcumin, an anti-
inflammatory agent found in turmeric; catalpa leaf extract, and beta-lapachone, which is a drug that comes from 
the catalpa tree. A stable system that includes the LTR linked to a reporter gene is currently being tested. The 
reporter gene serves as a read-out system, reflective of LTR stimulation. That is, if the LTR is turned on, the 
reporter gene is made. If the LTR is turned off, the reporter gene will not be present when quantified. The test 
substances are then assayed for their ability to turn the LTR off. 
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The central concept of our research this year was the complex adaptive system. This is the idea of a group of 
independent agents that form an epiphenomenon that is capable of adaptive action. In the presence of certain 
system properties, such as a computational nature, intelligence will arise regardless of the substrate. One type of 
complex adaptive system is the particle swarm. This particularly recent concept relies on the assumption that all 
intelligence is social, which is contrary to the traditional view that all cognizances are independent and internal. 
We spent our time reading various expert sources on the ideas surrounding these concepts. Our reading also 
touched on the fundamentals of artificial intelligence, cognitive philosophy, psychology, memetics, and 
evolutionary systems. 
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The purpose of our project was to design and construct a scale model of a new architectural plan for IMSA and 
its campus, creating a more accessible and aesthetically pleasing design space. Our Inquiry began with 
thorough research concerning construction, safety in schools, building resources, living environment, and the 
influences of different design elements on student learning, all of which have influenced our designs. The 
outcome of our project has been our vision of a new campus for IMSA, complete with a new layout for residence 
halls, academic buildings, office space, sport areas, parking lots, and even a new location. Our sketches 
represent our artistic designs of the new and improved IMSA, while our true to life model accurately portrays the 
layout and structure of our new designs in three dimensions.. We will be presenting our research into school 
design, our sketches and designs of our ideas for IMSA, and our final constructed model of the new campus, 
complete with fountains, forests, and a clock tower. 
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Radio astronomy is the study of the electromagnetic waves that are part of the background radiation of the 
universe. This is traditionally done with the aid of a parabolic satellite antenna which collects signals that pass 
through the cosmos. Last year we used a wire strung between two poles as the receiver, to pick up signals given 
off by particles from Jupiter. This year we were able to procure a satellite dish antenna to be able to observe 
higher frequency radio waves. This dish was donated and had been partially damaged; we needed to repair it 
before use. Additionally, the dish needs to be permanently secured on campus, and work is underway to obtain 
the necessary authorization to use IMSA property, cementing it into the ground. Our group has also been 
gathering the necessary components that are critical to collecting and interpreting the signal so that it can be 
expressed in analyzable data. These include a proper sized waveguide to direct the concentrated signal and a 
signal converter to bring a 1.4 GHz signal down to a frequency that will transmit through coaxial cable. Once 
installed, data collection will begin which can be analyzed to determine such things as age of the universe and to 
discover novel stellar bodies. 
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Since 1999 we have been observing a Great Blue Heron rookery along the Illinois River, just south of Morris, 
Illinois, in Grundy County. We have been monitoring the number of nesting pairs, the number of chicks raised to 
adulthood, and the number of nests in each tree to determine whether road construction in the area, recently 
ended, has affected the population. Nests are located in four main sycamore trees, including one tree discovered 
this year, and the birds have begun to expand to surrounding trees for more nesting space. A blind has been 
installed to help us monitor the birds. We have found that the number of chicks raised to maturity declined 
significantly between the 2000 and 2001 breeding seasons but made a slight recovery between the 2001 and 
2002 breeding seasons. An average of 3.1 babies per nest were raised during 2000, 2 in 2001, and 2.1 in 2002, 
based on data from a representative sycamore tree. We hypothesize that this may have been due to the 
construction. We are also observing the heron rookery at Fermi National Accelerator Laboratory as a control, 
unaffected by human population. Also, we discovered a nearly pristine nest and are in the process of mounting it. 
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In the dental industry, implants are used to fill edentulous spaces in the mouth. An implant is a titanium post or 
self-tapping screw placed in a predrilled hole in the maxillary or mandibular bone. An abutment is then attached 
to the implant and a type of prosthetic is cemented to the abutment. For our purposes we focused mainly on 
singular or multiple unit crown restorations. While there are many different implant techniques and materials that 
may be used, the variable that seemed to most impact the overall success rates of the cases we looked at was 
the choice of abutment. The two main categories of abutments are custom abutments and factory produced 
abutments. The purpose of this research project was to explore the advantages and disadvantages of each type 
of abutment and the relative success rates of each. We examined a number of different cases worked on by the 
dental laboratory and recorded information about the case along with keeping track of the successes and failures. 
The ultimate goal was to provide accurate and objective data for dentists to base their implant decisions on in the 
future. 
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Our research focuses on writing and publishing a book containing biographies of American scientists. Each 
writer is composing a chapter profiling a scientist based on research and an interview. The following scientists 
were chosen based on student interest in the science or the scientist: Benjamin Carson (neurosurgeon), Betty 
Harris (research chemist), Phillipa Marrack (immunologist), Steven Chu (physicist), Gerald Edelman 
(neuroscientist), May Berenbaum (entomologist), W. French Anderson (gene therapist), Alison Gopnik 
(developmental psychologist), and K. Drexler (nanotechnology researcher). After many revisions of a chapter 
draft, we composed interview questions to fill in missing information and gain insight into the everyday lives of our 
scientists. The material from this interview will be woven into our biography to give a more complete picture of 
the life and research of the scientist. Along the way, we have further come to understand the difficulties behind 
writing and publishing a book, such as uncovering our scientists' personal lives and researching and 
understanding the work and field of our scientists. We have also discovered the rewards, such as getting insight 
on the everyday life of a scientist, and the inspiration behind the work done by many of these scientists. 
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A loudspeaker is a transducer that changes electrical energy from an amplifier to sound. It is comprised of three 
main parts, a speaker cabinet, a crossover, and drivers. The purpose of this inquiry was to construct a 
loudspeaker that was simple, cost effective, and produced all the sounds in the range of a bass guitar. Size, 
shape, and material were all key variables to building the cabinet. Medium density particleboard was the wood 
used to construct it because plywood rattles. The crossover puts specific frequencies to different drivers because 
the drivers cannot handle all frequencies at high wattage. To do this, simple capacitors, inductors, and resistors 
were used to make one high pass and low pass crossover. Without it, the drivers might distort the sound, or 
even worse, break. The speaker cabinet also resonates. To help prevent this, eight 20x28 inch pleated pillows 
were added to absorb the sound. The loudspeaker has not been finished yet. More data needs to be collected 
so that a crossover can be put in that will effectively separate the frequencies entering the drivers. 
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Over the past year, we have conducted a variety of interactive science labs with the young minds at CYCLE in 
Chicago. Our goal was to expose the kids to a diverse science curriculum with real life application in a hands-on 
environment. In order to do so we alternated the responsibility of choosing the lab from week to week, since we 
only have 1 hour once a week with the kids. First, we briefly introduced the topic, then asked the kids questions 
to help them produce a base of knowledge about the topic on their own. They were asked to record any initial 
thoughts or observations as well as a hypothesis in order to compare them to our outcome. Next, we provided 
them with a demonstration of the experiment or at the minimum a beginning step. The kids were then conducted 
the lab on their own under our supervision. During the lab, they were instructed to record observations. 
Afterwards, we discussed observations in order to form a conclusion. Because of the improved quality of the 
students written observations and topics, which they raised during group discussion, we believe that we 
successfully attained our goal. 
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Fermi National Accelerator Laboratory generates gigabytes upon gigabytes of data each day from the tevatron 
particle accelerator. As a result, there has been a growing need for computing power. Currently, the lab sends 
out data to various places around the world for processing using the latest version of DOreco, the data analysis 
program. Because the program is constantly under construction, a new version comes out every few weeks. The 
physicists in charge of the data processing at locations inside and outside of the lab needed a way to easily 
access information about various builds of the software. I have taken a program already designed to accomplish 
this and made it more robust, providing the physicists additional information in an easy to access format. The 
program creates a webpage every morning showing the latest information about each build of the analysis 
software. This webpage is accessible across the world to anyone desiring the information available on it. This 
addition will make the process of keeping up to date with the most current release of the software and identifying 
errors easer to do. 
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The Aztec and Maya religious beliefs influenced the development of contemporary Mexican culture. These 
intricate creeds continue to affect the thought system of Mexico today. Elders provided the basic cultural 
education of the younger generations and taught them of the significance of maintaining a close relationship with 
their kin. Children also learned to perform specific tasks in respect to their sex. Modern soap operas emphasize 
the importance of family ties and the conservation of gender roles. The Spanish used the Aztec and Maya 
religions to aid in their conquest of Mexico. They colonized Mexico through the manipulation of similarities 
between Christianity and the indigenous religions. The foreigners reversed the order of the time myth (this myth 
explains time as the duality of death and life, as one fifty-two year cycle ends to allow for another) in order to fit 
with the Christian story of Joan of Arc. Instead of placing the first stage of time in its correct position, the Spanish 
moved it to the place of the fourth time era. This exploitation of the native creation myths produced the foundation 
of the ideologies of the contemporary Mexican populace. The indigenous people were forced to accept the 
intertwined beliefs in order to survive. Yet, their intricate creeds survived this intrusion and continue to transcend 
through time. 
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Dendrobates pumilio, commonly called the Strawberry Poison Dart Frog, is a species of frog found in the tropical 
rainforests of Central and South America. They are well known for their vocalizations and have been the focal 
point of many bioacoustics studies over the past few years. The most common calls are those of males 
attempting to attract a mate. Other types of calls are used for various interactions between the genders, such as 
the calls made as a prelude to intercourse. Studies in Costa Rica revolved around recording vocalizations 
produced by frogs at different heights and on different substrates. Analysis of these recordings and data 
recorded will illustrate whether height, cover, and substrate affect vocalizations. 
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It has been said that music is an emotional journey. Music is the medium through which people are able to 
communicate their feelings to others. The purpose of this project is to test the physiological effects that different 
types of music have on humans. When one is tired, stressed, angry, or scared the muscles tense, breathing 
quickens, and the heart rate climbs. The body reflects the state of mind. When the mind is calm or happy, the 
body is tranquil, meaning the muscles are fluid and relaxed and breathing and the heart rate are at a normal pace 
or an even slower than normal pace. Music can and does have this effect on people. Different styles of music, 
such as Sir Mix-A-Lot's "Baby Got Back" and Carl Orff's "Carmina Burana," were played for test subjects and 
physiological effects such as heart rate, breathing rate, and perspiration were monitored. Data is being analyzed 
to determine which kinds of music produce some kind of physiological response in humans. 
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This research involves the synthesis of 3', 5'-di-0-toluoyl-2-deoxyribosyl cholesterol form cholesteryl bromide and 
chloro-3', 5'-d -O-toluoyl-2-deoxyribose. The procedure proceeded through an organocadmium intermediate. 
Organocadmium compounds generally facilitate the formation of carbon-carbon bonds. We then put the 
compound through several testing and verification measures, including thin layer chromatography (TLC) with a 
hexanes-ethyl acetate solvent system, IR spectrometry, UV spectrometry, and mass spectrometry. TLC was 
utilized throughout the research to follow the synthesis of the compound and to monitor subsequent purification 
steps. IR and mass spectrometry were used to identify the compound. Upon verification, an accredited institute 
will analyze the compound as to its benefits in cancer therapy. 
MELATONIN REGULATION O F C A M P SIGNALING IN HYPOTHALAMIC GT1-7 G N R H 
(GONADOTROPIN RELEASING-HORMONE) SECRETING N E U R O N S 
Presenters 
Kristina Govorovska, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
ruric28@imsa.edu 
Mentors 
Dr. Margarita L. Dubocovich, Northwestern University Medical School, The Feinberg School of Medicine, 
Molecular Pharmacology & Biological Chemistry (S215), 303 East Chicago Avenue, Chicago, IL, 60611; 312-503-
8005; 312-503-2334; mdubo@northwestern.edu 
Dr. Monica Masana, Northwestern University, The Feinberg School of Medicine, Dept. of Pharmacology and 
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Melatonin dubbed "the hormone of darkenss" modulates the dynamic physiological adaptations that occur in 
response to changes in day length, serving as the link between the circadian clock and peripheral tissues. One 
mechanism responsible for this link is the dual temporal effect of melatonin on the adenylyl cyclase system: 
inhibition after acute exposure and supersensitization evoked by prolonged exposure in the hypophyseal pars 
tuberalis and in mammalian cells stably expressing the MT1 melatonin receptor. The aim of this study was to 
determine whether supersensitization of the cyclase system was the mechanism underlying the cyclic regulation 
of the GnRH release by melatonin. We use an in vitro model of the hypothalamic GnRH releasing neuronal cell 
line (GT1-7), expressing both endogenous MT1 and MT2 melatonin receptors, to study the effect of melatonin 
mimicking the daily physiological melatonin rhythm. My results contrast the previously reported supersensitization 
observed in non-neuronal cells such as CHO-MT1, and pars tuberalis cells. Melatonin inhibition of forskolin-
stimulated cAMP accumulation was reduced by prolonged exposure to melatonin. The desensitization of the 
melatonin response may contribute to the cyclic regulation of GnRH gene expression reported in GT1-7 cells 
continually exposed to melatonin, revealing a mechanism for melatonin regulation of GnRH secretion. 
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While art gained a set definition during the Renaissance, present day art historian Robert Rosenblum believes 
that the idea of defining art is so remote that he doesn't think anyone would dare to do it. This Inquiry defends 
modern art as an indispensable means of communication. It views each human's power and freedom as his 
main means of self preservation and art as a way to express them and put them under the control of others 
without damage to the individual. The presentation features an exhibit of surrealist paintings and a bronze 
sculpture created by the presenter. The exhibit aims to investigate the modern relationship between the 
audience and the origin of artwork from both an artistic and an academic view point. The inquiry exposes a 
parallel between history, psychology, and philosophy through visual art, and investigates possible biological 
causes of an apparent infectiousness of art. Finally, it considers how visual elements combine to achieve an 
enjoyable visual composition through a psychological examination of both artists and their audience. 
GENERATION AND TRANSFER OF AMPICILLIN RESISTANCE IN E. FAECALIS AND E. 
COLI 
Presenters 
Sarah E. Grothen, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
sgrothen@imsa.edu 
Advisors 
Dr. Donald Dosch, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Biology, Aurora, IL, 
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Antibiotic resistance in bacteria has become a growing problem as antibiotics are misused. My project tested 
how resistant forms are generated in response to sublethal treatment with ampicillin. Wild type Enterococcus 
faecalis was susceptible to ampicillin at a concentration of 0.4 mg/ml. Mutants were generated that are resistant 
to 2.8 mg/ml ampicillin. Wild type Escherichia coli was resistant to ampicillin at concentrations of 20 mg/ml, 
which was determined through minimum inhibitory concentration (MIC) testing. The E. coli quickly gained 
ampicillin resistance as the concentration gradually increased with repeated exposure. Antibiotic resistance can 
be gained through transfer of DNA. DNA was isolated from E. coli exhibiting the highest level of resistance, to 
determine whether this is transferred effectively. Understanding of generation and transfer of bacterial antibiotic 
resistance is important to the world because humans need to understand current resistance to develop new 
antibiotics and combat the current resistance. 
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The most important ingredient in the creation of a challenging original physics problem is physical insight. The 
problem's author must fully understand a single physical system and capture its essence in the answer to a 
simple question. Many other elements make problems intriguing and thought provoking. The linking of concepts 
often provides for an interesting problem. For example, a mechanics problem can occasionally be rephrased and 
solved in terms of optics. Problems involving special mathematical techniques demand a physical understanding 
of mathematical machinery. Often, physics ideas can provide inspiration for mathematical problems, especially in 
geometry. Once problems are created, others will presumably attempt to solve them. The discovery of new 
solutions helps create further linkage between concepts and can often provide generalizations. There are a 
number of useful techniques in physics problem solving, such as exploiting symmetry, considering conserved and 
minimized quantities, combining physical systems, and creating analogous situations. By creating and solving 
problems, one learns to look at physics in unique ways that are both practical and intriguing. 
A THEORETICAL MODEL OF VISCOSITY A N D ITS APPLICATIONS T O BINARY FLUIDS 
Presenters 
Daniel R. Gulotta, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
dgulotta@imsa.edu 
Advisors 
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Viscosity is a phenomenon caused by the tendency of a fluid to resist shearing. Essentially, it is a measure of 
friction. In this project, statistical mechanics was used to formulate the viscosity law in terms of molecular 
interactions. The macroscopic effects of the interactions of both permanent and induced dipoles were calculated 
in order to create a model that agreed with the Navier-Stokes equations of fluid flow. This model allowed for the 
determination of the coefficient of viscosity in terms of the more fundamental properties of the fluid such as 
molecular mass, permanent dipole moment, and polarizability. The predictions of the model were compared to 
experimentally determined values of the viscosity of various concentrations of glycerol in water to determine its 
strengths and weaknesses. Experiments are underway with solutions of sucrose in water and glycerol in alcohol 
to find whether the model is generally applicable. 
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Purpose:This project involved an analysis of prehistoric textile fragments to determine whether two sites in the 
Patevilca Valley (200 km north of Lima) dated to the Preceramic Period (3000-1800 B.C.).Procedure:Using 
criteria developed from previously published sources, textile samples collected from the surfact of looted burials 
were studied and separated into groups based on techniques of manufacture. Textiles made with techniques 
characteristic of the Preceramic Period (Plain and Split-Paired twining) were then subjected to a more in-depth 
examination.Conclusion:After all the textiles were sorted, one definite preceramic piece was identified. This single 
piece was significant in that it confirmed a single radiocarbon date of 2250 B.C. taken from organic materials at 
the same looted cemetery. It was therefor possible to conclude that a late occupation had covered the 
preceramic burial site, and looters had dug through some of the later burials. The looters mostly left the later 
textiles on the surface, but got down far enough in their digging that some of the early textiles, along with the 
samples used for the radiocarbon dates, ended up on the surface. This would suggest that, although covered by 
a late occupation, the lites have an earlier preceramic occupation. 
EFFECTS OF BREAST CANCER CELL S U P E R N A T A N T ON ENDOTHELIAL CELL 
G R O W T H 
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Angiogenic factors are given off by cancer cells to stimulate growth of endothelial cells. This is a preliminary step 
in the vascularization of tumor tissue. This experiment tests for the presence and effects of these stimuli in breast 
cancer cells. To collect these stimuli, the supernatant was collected from breast cancer cells (ATCC CRL-1500) 
after they had reached the plateau stage of growth. This supernatant was added to the growth medium for 
human umbilical vein endothelial cells (ATCC CRL-1730). The results have shown that higher concentrations of 
supernatant yield healthier endothelial cells and a greater proliferation rate. For further study, reverse 
transcriptase polymerase chain reaction (RT-PCR) will be performed on the breast cancer cell line to quantify the 
amount of vascular endothelial growth factor (VEGF) mRNA at different stages of cell growth. RT-PCR will also 
be conducted on the treated endothelial cells to determine whether transcription of VEGF was stimulated, thus 
investigating VEGF's role as a mediator in endothelial cell proliferation. 
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Our project is an exploration of the mechanics and unique nature of collaborative writing to create an epic 
science fiction novel. In the novel, we attempted a marriage of opposing visions of human philosophy and 
purpose. The characters and events of the story embody these oppositions and reflect the advancement of 
human understanding of life and its purpose. The two main characters of the story begin being very different 
from each other, but understand each other's differences by the end of the story. Beginning with a basic story 
outline, we researched the concept of collaborative writing, including process, schedule, and plot building. Once 
the basic research was completed and the main characters fleshed out, we began to work on the plot. We had to 
compromise often on characters and events because we each saw the situation differently, but we reached 
agreement amiably. Quantum theory, relativity, and particle physics all play an important role in our book, so we 
consulted with IMSA physics teachers, as well as Dr. Leon Lederman and Dr. Freeman Dyson. We discovered 
that although collaborative writing is somewhat slower-paced, it offers unique advantages to writing alone; having 
someone else to bounce ideas off of. 
THE CONNECTION BETWEEN PERSONALITY A N D SUBJECTIVE D R U G RESPONSE 
Presenters 
Elizabeth H. Heinz, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
luthnis@imsa.edu 
Mentors 
Professor Harriet DeWit, University of Chicago, 5841 South Maryland, Chicago, IL, 60637; 773-702-1537; 6454; 
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This project is designed to explore the correlation between personality and subjective response to amphetamine. 
Personality, as measured by the Multidimensional Personality Questionnaire (MPQ), is thought to be mediated by 
certain neurotransmittersystems. Subjective response to amphetamine is also thought to be mediated by some of 
the same systems. For example, one of the main facets of personality.positive emotionality, is thought to be 
related to dopamine function; the euphoric effects of amphetamine are also thought to be related to dopamine 
function. In order toexplore this topic, I looked at data from approximately one hundred healthy volunteers who 
participated in three sessions during which they received one of two doses of amphetamine or a placebo. After 
calculating the personality scores I looked at the correlation between subjective response to amphetamine and 
personality traits. A better understanding of the relationship between subjective drug response and personality 
may shed light on their underlying structures. 
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Through the art of drama, the characters' actions and speech in a given situation tells a story about individuality. 
For C.Y.C.L.E.'s Wiz Kids, this gives them the full opportunity to use critical thinking in daily situations that they 
encounter. The age group of the students that I worked with ranged from fourth to eighth grade. The City of' 
Chicago is performing the largest demolition of public housing in the nation's history. They are pushing the 
residents out of Cabrini Green and relocating them to a foreign neighborhood. That area will be used to build 
luxurious town homes, large strip malls, and industry to give the city a boost in economy. Imagine that you will not 
have a place to live after being in Cabrini Green for almost your whole life. That is the predicament for the 
children of C.Y.C.L.E. C.Y.C.LE helps the children reflect upon the situation of their poverty-stricken environment 
that includes physical violence and the lack of self-confidence. In my workshop, I used Internal Working Models 
(IWM) to help the children symbolize through drama. All the kids learned and grew for from the skills they gained 
from The Wiz Factory to grow very, very smart. This is the time when the students could come up with ideas 
about the demolishing of their homes and then perform the situation in a skit or play. Even though, the plays and 
skits effect the children's' environment indirectly, they still see the big picture. Over the course of this year, I have 
developed these key ingredients of drama - feelings, desires, conflicts, and daily reconciliation with others. In this 
presentation there is a movie and a portfolio of the little tasks that took place throughout the year. 
ACTIVE NOISE CONTROL M E T H O D S WITH PIEZOELECTRIC A C T U A T I O N FOR THE 
SUPPRESSION OF VIBRATIONS IN SUPERCONDUCTING RADIOFREQUENCY CAVITIES 
Presenters 
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fhines@imsa.edu 
Mentors 
Mr. Ruben Carcagno, Fermi National Accelerator Laboratory, "TD/DT, Mail Stop 316", P.O. Box 500, Batavia, IL, 
60510; 840-3915; 840-3915; ruben@fnal.gov 
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Modern particle accelerators often use superconducting radiofrequency (SCRF) cavities. These cavities are 
extremely sensitive to outside vibrations from sources such as pumps and compressors. Acoustic vibrations 
cause slight changes in the dimensions of thin-walled SCRF cavities, thus shifting their resonance frequencies 
and degrading the performance of the cavities. One approach to mitigate the performance degradation is to 
attempt active suppression of the vibrations acting on a SCRF cavity. Since the harmful vibrations are in the 
acoustic range, the same methods used for active noise suppression can be applied to this problem. For this 
approach to work, a fast-responding device capable of generating sufficient force to suppress the distortion of 
cavity dimensions is needed. Piezoelectric ceramic actuators can be used in such a way that the interaction 
between the background vibrations and the vibrations generated by the piezo element will cancel one another. 
This mentorship attempted to first characterize the vibrations in a prototype SCRF cavity and then develop a 
quickly responding algorithm based on active noise suppression principles that would drive the piezo element to 
suppress the vibrations. The presentation will include the experimental method for characterizing the vibrations 
and for the development of a noise suppression algorithm. 
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What does it take to create a book? How much symbolism do authors actually put into their works? Can one 
really write over one hundred pages without using filler? These and other questions lie behind my inquiry project 
to create a novel. This inquiry follows the progression of a developing piece from a few disconnected scenes and 
character sketches to a fully created plot line. The novel focuses on the personal development of the inhabitants 
of a rapidly shifting world. I also explore the idea of destiny as Aedriel and Kristina, the main characters, try to 
decide if they have free will or are simply pawns in a giant and complex game. The other aspect of this project is 
learning about the requirements placed upon an author in order to write such a piece. From these explorations, I 
have learned much about the process needed to create a book. I have learned about things like the need for a 
detailed plotline in order to keep the story flowing, the technique of creating interesting, three-dimensional 
characters and the ideas beneath the words of a novel, such as symbolism and themes by seeing them from an 
author's perspective. 
A NEW A P P R O A C H TO INCREASING T H E SIGNAL-TO-NOISE RATIO (SNR) OF 
NUCLEAR MAGNETIC RESONANCE (NMR) S IGNALS FOR MICROFLUIDIC SAMPLES 
Presenters 
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Current NMR techniques analyze microfluidic samples with an undesirably low level of precision. By maximizing 
the SNR, precision can be improved for signals generated in NMR radio frequency (RF) coils. This enhancement 
could be particularly useful for biological and radioactive samples dispersed in microfluidic media. RF coils were 
designed that dramatically maximize the theoretical SNR by actually embedding the samples within the coil 
layers. The coil material is structured with conductor on one side and patterned insulators on the other side. The 
insulating layer creates space for fluid movement between the copper layers. Since coils like this have not been 
micromachined previously, a new methodology and technique had to be devised. After many ideas, fruitless 
fabrication processes, and unsatisfactory coils, the optimal production method was determined. The research 
continues with the process of inserting the coils into liquid-based samples for NMR analysis and testing. 
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For years physiologists have attempted to link the amino acid sequence of proteins with three-dimensional 
structure. Protein structure, of course, determines protein function (e.g. intracellular enzymatic activity). 
Modeling studies have shown that it is possible to predict secondary structures of proteins including alpha helices 
and beta sheets, but the tertiary problem remains unsolved. We have applied recurrence quantification analysis 
(RQA) to the problem by representing proteins as chains of hydrophobic values in higher dimensional space. 
Five RQA variables extracted from recurrence plots can be correlated with classes of proteins or regions of 
proteins within a class. In this study, we focused on disordered proteins which are defined as proteins with non-
folded stretches of amino acids. These regions cannot be visualized by x-ray diffraction due to their high mobility. 
For example, disordered regions can join two ordered regions, giving greater flexibility to the entire protein. 
Disordered proteins were separated into their ordered and disordered segments and submitted to recurrence 
analysis. Results show that some, but not all recurrence variables discriminate between disordered and ordered 
regions. The ability to distinguish disordered and ordered regions within residue chains would be the first step in 
linking primary sequences to tertiary structure. 
AN ANALYSIS OF THE ILLINOIS FREEDOM OF INFORMATION A C T A N D PRO SE 
LITIGATION 
Presenters 
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In 1984, Illinois was one of the last states to adopt an open records act. The Freedom of Information Act (FOIA) 
codifies that if the government is to be of the people, by the people and for the people, then the actions of the 
government must be open for review. Yet the Act remains one of the weakest in the nation with thirty-three 
exceptions that enable agencies to withhold records from the public. A study by Associative Press newspapers 
revealed that only 34% of efforts to obtain information return successfully. Consequently, citizens are exhausting 
the administrative process as provided in the Act and are forced to either give up the pursuit or enter the court 
system. In growing numbers, those who go to court are pro se litigants, citizens filing without a lawyer's 
assistance. However, "when the untrained come to court by themselves expecting justice they often encounter a 
befuddling, unyielding phalanx of procedures and rules" (ABA Journal, 2001). The legal community must adjust to 
meet the needs of the people. To this end, I have worked with the Citizen Advocacy Center to compile an 
instructional packet that outlines the preliminary steps in writing and filing a FOIA complaint. 
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Over the years, America and all industrialized nations have grown to depend on fossil fuels as the primary source 
of energy. As an effort to reduce dependence on fossil fuels, there is an increased effort to develop alternative 
energy sources like fuel cells. A fuel cell is a device that converts the energy from electrochemical reactions into 
electrical energy. There are various types of fuel cells such as proton exchange membrane, solid oxide, molten 
carbonate, phosphoric acid, and alkali and each have various unique applications. Among the most exciting 
developments in the field is a solid electrolyte fuel cell developed by Dr. Sossina Haile and her group at Caltech. 
The fuel cell developed by Haile and her lab is unique because it is a middle ground between some of the fuel 
cells discussed above. While limitations in design often result in fuel cells operating in extremes (for example 
extremely large and powerful or extremely small and rather weak), Haile's work provides us with a middle ground 
between these fuel cells and has the potential to greatly expand the applications of fuel cells. Haile's biography 
will be featured with other American scientists in a book of biographies written by IMSA students. 
BIOREMEDIATION O F ATRAZINE 
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Atrazine is a chemical pesticide known to affect both humans and animals adversely. The goal of this inquiry is to 
isolate a bacterial strain that metabolizes atrazine. This bacteria can then be used for bioremediation, digesting 
atrazine and decreasing its impact on the ecosystem. Soil samples were collected from several agricultural fields 
in Aurora that would typically be treated with atrazine. The samples were cultured on a minimal media containing 
atrazine as the sole carbon source. Bacteria that grew were isolated from the samples and inoculated onto 
separate plates, revealing nine different bacterial colony morphologies. High-pressure liquid chromatography 
testing is done to determine whether each of the bacteria digested the atrazine by detecting the presence of 
atrazine metabolites in the sample. 
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One of the many historical sites found on the Gossman farm in Zwingle, Iowa is the remnant of a one-room 
schoolhouse typical of rural America from 1820 to 1920. The goal of this research is to determine how this 
schoolhouse came to be, how it functioned during its period of operation, and how it eventually fell out of use. As 
a focus, topics such as the characteristics of other schoolhouses of the type, the possibility of reconstructions or 
renovations of the building, the reason that it is no longer standing, and notable events in it's history were 
researched. Basic knowledge of archaeological excavation procedures was gained from a variety of sources, 
including various printed material, such as field guides and archaeological journals, as well as from training 
sessions with our archaeological contact from the University of Illinois. By integrating archaeological excavation 
with the historical background of rural school houses, a clearer picture of Buck Creek School's history has been 
offered. 
TAU MUTATIONS IN FRONTOTEMPORAL DEMENTIAS 
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Neurodegenerative disorders are diseases in which loss of neurons and synapses interferes with proper 
functioning of the brain, leading to cognitive, motor, or extrapyramidal signs, or to a combination of these signs. 
These- are manifested in the patient as behavioral changes, loss of memory, decreased language fluency, 
weakness, and/or parkinsonian signs. Past investigations of familial neurodegenerative disorders have provided 
insight into the more common non-familial (sporadic) types of these disorders, but much remains to be learned. 
This research project investigates the prevalence of tau mutations in a large series of clinically diagnosed 
frontotemporal dementias (FTD). Frontal lobe dementias are familial in up to 50% of cases. The FTDP-17 group 
of FTDs is related to mutations in the tau gene. Tau mutation analysis is performed on DNA isolated from blood 
samples of patients diagnosed with FTD or primary progressive aphasia (PPA). We will highlight the role that tau 
plays in the FTDP-17 disorders by discussing a new exon 9 tau mutation, L266V, identified in a 36 year old man 
who died with the clinical diagnosis of Pick disease. The L266V mutation is a novel pathogenic tau mutation that 
is associated with Pick-like pathology. 
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During Intersession 2003, a group of eighteen IMSA students and three adults visited the rain forest of Costa 
Rica. Black Belly Whistling Ducks were observed at a marsh in Palo Verde National Park. Flight patterns were 
observed to determine which direction the ducks were coming from and the preferred group size. They came 
from all the directions accept the south, probably because a high cliff was in their way. More came from the 
northeast where a river is present, perhaps serving as a water source. Group size ranged from one to twenty, but 
preferred size was three to eight. Further observation is needed to confirm these findings and significance of this 
marsh habitat. 
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Since the foundation of mathematics, Euclidean geometry has always been an area of great interest. I wish to 
contribute to geometry by first conjecturing original propositions, then by providing rigorous proofs. The 
propositions include questions of computation, congruence, collinearity, concurrency, extremum, and invariance. 
The proofs not only utilize the classical methods of synthetic geometry, but also incorporate techniques of 
analytical geometry, inversive geometry, complex numbers, and affine transformations. One of the most 
important results of this Inquiry is that I conjectured and proved that in the nth Euclidean space, where n is an 
integer greater than 1, the power of a fixed point with respect to a fixed sphere is invariant. Other results include 
proving that the projections of a vertex of a triangle onto the two interior and two exterior angle bisectors, not 
emanating from the vertex, are collinear; among all inscribed triangles of a triangle, the orthic triangle has the 
minimum perimeter; and if an equiangular p-gon has rational sides, where p is a prime number, then the polygon 
is equilateral. 
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Is Diet Coke killing you? Aspartame is a noncaloric sweetener used in many diet products that people eat and 
drink everyday. It has been blamed for many problems including memory loss and blindness. The purpose of my 
experiments was to determine whether aspartame affected the growth of two immune system cell lines, in vitro. 
CEM, a T-cell line, and U937, a monocytic cell line, were grown in the presence of different concentrations of 
aspartame and cell viability and growth was assessed daily. Growth of CEM cells was stimulated by 2.5% 
aspartame at day three, when compared to the control. No difference was found on days one and two. U937 cell 
growth was stimulated by 2.5% and 0.25% aspartame, also on day three. This time course is being expanded to 
determine whether these effects are cumulative and will increase with longer exposure. Experiments are also 
underway to determine whether aspartame affects cell function and physiology. 
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The human skeleton is a very complex structure that requires a profound understanding of what it is and how it 
works. The human skull, one of the more complex structures of the body, consists of twenty-nine bones. The 
twenty-nine bones are divided into two groups: the bones of the calvarias, which supports and surrounds the 
brain and the bones of the face. My research consisted of collecting data from seven different crania 
archaeologically excavated from the Thurston Cemetery from Oakbrook, Illinois. My goal was to determine the 
age at death and the sex of the remains. Biological Anthropologists begin their skeletal analyses by creating a 
detailed inventory of the skeletal sample under investigation. Multiple techniques are used to determine age at 
death and sex of skeletal remains. Throughout the course of my laboratory experience and project, I became 
familiar with cranial anatomy and physiology, learned a variety of techniques to determine age at death and sex of 
skeletal remains, and began to apply this knowledge to the seven skulls from unknown individuals from the 
Thurston Cemetery. The techniques that I learned while working in the lab helped me to determine age at death 
and sex of three of these individuals. 
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AIDS has been a serious threat to our lives ever since it was discovered in the 1980's; it has spread to all parts of 
the globe. Currently, treatments are expensive and only hold the virus at bay, but do not cure the disease. There 
is no vaccine prevention available. A noted AIDS researcher, Dr. David Ho, has been key in helping to attempt 
eradication and treatment of HIV, the virus that causes AIDS. Through his research, Ho discovered that HIV was 
never dormant in any stage of infection, changing drug treatment of AIDS around the world. Ho came up with the 
famous drug cocktail, giving three drugs together to attack the virus. Currently it is the best treatment plan for 
AIDS patients; it allows each to return to a normal life, although it doesn't cure the infection. Through extensive 
research and a phone interview with Ho, I have constructed a biography to be published in the book Portraits of 
Great American Scientists II. The chapter is aimed for an audience of all ages, to teach people not only about 
Ho's life and inspirations, but also about the severities of HIV and how to prevent infection. 
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The Community Youth Creative Learning Experience Wiz Kid Factory Mentorship is a program in which offers 
many opportunities for low to no income children in Cabrini Green through IMSA students. We encountered a 
student named Jawan Williams. Currently a third grader, we suspected Jawan of being dyslexic. Through our 
research we found a basic test that helped us determine that Jawan suffers from dyslexia. After conversing with 
our mentor, she was able to inform us that our hypothesis was correct, and that Jawan was indeed dyslexic. As 
mentors we were able to encourage Jawan to work hard and gain a firm perspective on his self-confidence. By 
providing Jawan with materials to work with everyday, even in our absence, he developed a sense of organization 
and concentration. He was able to set his priorities with little guidance. He was more motivated to learn because 
we expected him to understand and work at a higher degree of learning. By working with him through our 
methods we have accomplished our goal of contributing to his advancement in his education. 
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Strain improvement of a microorganism for biotransformation of oleic and linoleic acids in the soapstock (a by-
product of edible oil refining process) to value-added hydroxyl fatty acids potential for industrial applications is the 
long-term goal of the research. The short-term objective of my research is partial purification of a secondary 
alcohol dehydrogenase from Micrococcus luteus WIUJH-20 for its N-terminal amino acid sequencing, which is 
important to obtain the deduced oligonucleotide for studying the gene encoding for this enzyme. Secondary 
alcohol dehydrogenase from Micrococcus luteus WIUJH-20 has been partially purified by ammonium sulfate 
fractionation, hydrophorbic, and anion exchange chromatographic columns. Accordingly, a Western blot was 
prepared and sent out to the Protein Facility, Department of Molecular Biology, Princeton University, Princeton, 
NJ for its N-terminal amino acid sequencing which will facilitate our study of secondary alcohol dehydrogenase in 
DNA level. This research was conducted at Department of Chemistry, Western Illinois University, Macomb, IL 
under the supervision of Drs. Jenq-Kuen Huang and Lisa Wen. 
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This inquiry focused on the effects of literature on children's moral growth and development. After extensive 
research on the media's impact on children's morals and thoughts, we concluded that children are extremely 
susceptible to outside influences, especially during their younger years. This prompted us to write and illustrate a 
children's book of our own. It is a story about a wizard whose cruelty leads to his isolation from his only 
companions. His actions lead him to a fuller understanding of the importance of relationships. The wizard learns 
that links which are created between individuals are essential to their social and mental wellbeing and bliss. The 
wizard realizes that he yearns for company and as a result of his solitude, he searches for his lost friends. We 
read this book to a group of second graders who offered their opinions and suggestions towards the plot and 
moral of the book. The preliminary analysis indicated that the children recognized and understood the presented 
moral: that cruelty and spitefulness towards others bring only seclusion and unhappiness. 
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Cognitive development shapes the way every person thinks, learns, and interacts with the world. A popular 
theory about cognitive development, by the French researcher Jean Piaget, suggests that most children 
experience four distinct stages of expressed brain development from birth through early adolescence and into 
adulthood. This project examines them, specifically with respect to the characteristics and manifestations of 
each. By reading Piaget's papers, I came to understand that the sensorimotor stage occurs from birth to two 
years, when infants are mostly governed by reflexes and physical senses. The next stage involves children from 
age two to seven who begin to attempt logical thinking. For the next four years, children in the concrete 
operational stage learn to use logic to draw conclusions. Last, adolescents can use hypothetical situations in 
thinking and use logical approaches to find solutions. I also investigated fundamental tools of Piaget's studies 
called "Piagetian tasks," activities done with children to assess their current developmental stage of cognition. 
Typical tasks are simple physical demonstrations representing abstract concepts such as conservation of mass. 
This Inquiry's future involves performing such tasks and analyzing the results to determine modern implications of 
Piaget's work originally conducted in the early to middle 1900s. 
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The idea of isolationism, a policy in which a nation is able to restrict its involvement to that of a particular area, 
has existed and been practiced at different times since the beginning of American history. The purpose of this 
research is to identify the true historical definition of isolationism and identify the purposes of why America, in the 
past, has cherished it. Beginning with George Washington, America's foreign policy focused on domestic issues 
through isolation in the western hemisphere to the exclusion of Europe, because European issues had no relation 
to American interests. Then, as the world expanded and technology advanced, America found itself involved in 
internationalism whenever American interests and ideals were threatened, such as during the Spanish-American 
War. Nonetheless, the United States cherished the idea of isolationism, making efforts to promote it. 
Throughout America's history in foreign policy, the pattern of America's return to isolationism can be identified. 
Documents such as the Monroe Doctrine and Neutrality Acts provide evidence of America's desire in achieving 
this state. Through the written works from different time periods, the purpose, meaning, and value of isolationism 
in American foreign policy and the reasons for America's inability to avoid internationalism will be explained. 
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The purpose of this experiment is to further investigate the structure and function of a heme protein, Cytochrome 
c Peroxidase (CcP). Amino acids 146 and 148 in this protein are thought to control access of negatively charged 
reactants to the heme group. The hypothesis is that Aspartates 146 and 148 in native CcP inhibit reactions of 
negatively charged reactants due to charge repulsion. To test this hypothesis, the rates of the reactions between 
native CcP and a reactant and a CcP in which aspartates 146 and 148 have been converted to neutral amino 
acids and a reactant will be measured. If the hypothesis is true, then the rate of reaction of para-
nitroperoxybenzoate anion should be inhibited less relative to the neutral peroxybenzoic acid in the CcP 
(D146N/D148N) mutant compared to wild-type yeast CcP. The reaction between CcP, the single CcP mutant 
(D146N), and the double CcP mutant (D146N/D148N) for both hydrogen peroxide and para-nitroperoxybenzoate 
was measured as a function of pH. Current data shows that the rate of reaction between the native CcP and both 
mutants do not significantly differ. This suggests that the negative charges on amino acids 146 and 148 have a 
minimal effect on the function of CcP. 
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The shape of an airplane's wings greatly affects its flight. The main goal of this inquiry was to satisfy the curiosity 
of how an airplane flies, focusing on the'lift of its wings. In this project, a wind tunnel was constructed as a 
platform to test the effects of airfoil design on lift. The wind source was a fan and wing designs were made out of 
modeling foam. Hanging mass was used to determine the maximum lift of each wing tested. Cross sections of 
various shapes of airfoils were tested to determine the prime design for maximum lift. Laminar airflow was 
incorporated into the wing design when it was discovered that turbulence was an obstacle in measuring lift 
accurately. This addition of straight airflow helped to significantly minimize unnecessary fluttering of the wing. In 
comparing the wing designs, it was concluded that there was an optimum leading edge curve. It was discovered 
that the lifting ability of a wing with a blunt edge was less than that of one with the ideal curve. Additional 
improvements to wing design are being considered. 
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Therapeutic molecules, such as anti-psychotic drugs, may have toxic effects on the body because they work on 
the entire body, not just the area of interest. With a system that would provide for a release of the drug for an 
extended period of days to weeks, patients would benefit greatly from the accurate and targeted release of the 
drug. Polymeric micelles prepared from amphiphilic block copolymers have sparked much interest as potential 
drug carriers. The objective of this research was to synthesize and characterize biodegradeable, polymeric 
micelles (50 - 70 nm diameter) of terpolymers of poly(ethylene glycol-b-(lactic acid), which is a block copolymer 
that consists of methoxypoly(ethylene glycol) (PEG) and poly(lactic acid) (PLA) conjugated with the model drug of 
haloperidol, or Haldol, an anti-psychotic drug. Using light scattering spectroscopy, it was found that the micelle 
structures ranged in size from about 100 to 300 nm in diameter and the 28K:5K molecular weight ratio of PLA to 
PEG created the largest core. 
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In relation to economics, the "Rule of Three" states that for any major, competitive market, there can be no more 
than three full-line generalists (that is, companies that meet the demands of the entire market, not just a small 
niche). The automotive industry used to be divided into three distinct markets: American, Japanese, and 
German. But now, as the automotive industry globalizes, and consumers care less and less about where their 
cars are made, these three markets are condensing into one. Thus, the Rule of Three states that this industry is 
due for a major shakeup. In this inquiry, I attempted to determine where the industry as a whole is heading. The 
Rule of Three states that companies with between five and ten percent of the total market share will not be 
profitable and will have to make changes. They can become profitable either by shifting into a niche market or by 
merging with other companies to increase their market share to over ten percent, as we recently saw with 
Daimler Benz and Chrysler. Because the United States is by far the largest automotive market in the world (three 
times as many vehicles are purchased in the United States as in Japan, the next largest market), I considered 
companies that do not sell heavily in the United States to be market segment niches (that is, they sell a diverse 
range of products, but only to a narrow group of people). After compiling this data and economic theory, I created 
a probable roadmap for the progression of this industry in the coming decade. 
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The vertebrate immune system defends the body against invasion by microorganisms. Agents that impair the 
function of the immune system place individuals at risk for infectious disease. Previous research indicates that 
prolonged exposure to alcohol can have a deleterious effect upon immune function. The mechanisms for 
alcohol's impairment of immune function are yet to be determined. The tripeptide glutathione (GSH) serves 
immune function by neutralizing potentially harmful free (mainly hydroxyl) radicals from cells. Earlier studies 
suggest that alcohol impairs GSH synthesis and that decreased GSH levels, like alcohol, impair immune function. 
Discovering the nature of the relationship between alcohol and GSH will help characterize GSH depleted 
immune responses. We conducted experiments to investigate how ethanol concentration and exposure time 
relate to the quantity of GSH in immune cells in response to an antigen. Our experiments used splenic cells from 
mice as a model that could potentially be applied to human immune function. In some experiments, the presence 
of ethanol decreased GSH concentrations, but unlike in previous experiments, we did not see a clear relationship 
between ethanol concentration and levels of GSH released by the cells. Our data have so far proved 
inconclusive, and we believe further investigation is required. 
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Gallstone disease -.a widespread human disease that involves crystallization of cholesterol - is caused by 
accumulation of macroscopic cholesterol crystals that precipitate from biliary vesicles (50-100 nm in diameter). 
Vesicles, in which cholesterol resides, are thermodynamically unstable, and cholesterol eventually precipitates 
from the vesicle when equilibrium is obtained. However, humans are not at equilibrium, and the question of who 
develops gallstones depends heavily on the rate at which cholesterol leaves vesicles to yield crystals; several 
chemical species in bile are known to influence this rate. The objective of this research was to examine the 
process by which cholesterol crystals form in a model bile system. Synthetic vesicles exposed to a bile salt, 
sodium taurocholate (NaTC), were examined. Using dynamic light scattering and UV spectroscopy, the micro-
structural transition from vesicles to micelles was observed. Four distinct zones characterized this transition, 
depending on the bile salt concentration, giving rise to varying levels of vesicle aggregation and micellization. 
56 
CHINA A N D THE W O R L D T R A D E ORGANIZATION: HOW RECENT ENTRY HAS 
AFFECTED CHINA'S DEFENSE AND T E L E C O M M U N I C A T I O N S S E C T O R S 
Presenters 
Sneha S. Kumar, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
sneha@imsa.edu 
Mentors 
Mr. Michael DeHaven, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, History / Social 
Science, Aurora, IL, 60506; 630-907-5889/5960; dehaven@imsa.edu 
After 25 years of negotiation, China joined the World Trade Organization (WTO) on December 11, 2001. Trade 
officials from the United States, Europe, and Japan have portrayed China's entrance into the WTO as an antidote 
for growing trade deficits. However, rising unemployment, change in political leadership, and disruption within the 
industrial sector threaten to compromise China's efforts to embrace free trade and globalization. The objective of 
this investigation was to focus on areas of the Chinese economy which are poised to accelerate in the coming 
years. Golden opportunities exist for China to become an outlet for foreign investors seeking an untapped 
market of one billion consumers. Various trade regimes regulated by the WTO will help China grasp the 
opportunity to become a key manufacturing base for wireless communications products and to export sizeable 
quantities of military products worldwide. Ultimately, China must take the initiative to become a formidable player 
in the international arena. This study examined both American and Chinese perspectives on post-WTO-entry of 
mainland China with an emphasis on interviews with representatives from the U.S. Department of Commerce, 
Motorola, Eastcom, CETRA, China Mobile, MOFTEC, The China Aerospace Science and Technology 
Corporation, and The China North Industries Group Corporation. 
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Our goal is to create a non-performance academic music class to fill a noticeable gap in the IMSA music 
curriculum. Taking into consideration IMSA's goal for an integrated curriculum, the class includes an integration 
of music theory, music history, and the influence of other academic fields in music. In addition, the course 
includes individual research projects and extensive exposure to music. In order to assess the current student 
body's knowledge of music and interest in the class, we conducted a survey in the current music classes as well 
as with several volunteers from the general IMSA population. Combining results from the survey and the 
backward design technique, we created a detailed outline of the course, which includes course material, course 
texts and sources, assessments, and project. The course is designed to be a one semester course that meets 
for three modules, twice a week. Our objectives for the course are: to provide an intensive musical learning 
experience, to establish a basis for students who wish to take the advanced placement exam, and to promote an 
appreciation and increased awareness of music. Our ultimate goal is to propose and implement this course into 
the IMSA music curriculum within the next several years. 
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The goal of our Inquiry is to become acquainted with fuel cell technology. We used a working model of a fuel cell 
to gain a better understanding of how these revolutionary energy sources function. One type of fuel cell uses a 
proton exchange membrane (PEM) to extract electrons from hydrogen molecules. These electrons then provide 
an electric current. This remarkable concept of using gas to produce electricity is relatively new and still primitive. 
The hope is that researchers will soon correct some of the flaws in the cell and be able to implement the use of 
fuel cells more and more. Using only blocks of lead, fiberglass, mylar, sheet metal, and a manufactured PEM, we 
constructed a one stack K-18 hard graphite convection single slice fuel cell, which produced 1 volt of power. We 
have obtained a manufactured sixteen stack, 10 volt, 120 amp fuel cell from Gas Technology Institute. Both fuel 
cells function the same way, taking electrons from hydrogen gas; it is the additional stacks that increase the 
voltage and current. Comparison to our K-18 fuel cell is currently underway. 
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Fluoroquinolone research results from the need for novel antibacterial agents that are effective against bacterial 
strains that are otherwise resistant to existing anti-infective therapies. With four fluoroquinolone molecules 
wedged within the locally denatured double strands of DNA (the conformation necessary for replication/storage), 
the DNA can no longer adopt the appropriate shape for either of these processes to occur. Ultimately this causes 
bacterial death. This research project centers on the synthesis of a chirally substituted piperazine, which will 
become the C-7/C-8 substituent of a tetracyclic fluoroquinolone. Optimizing the process of forming this 
piperazine has been the focus of this year. Every chemical reaction consists of three parts: the set up, the 
workup and the purification. The reaction strategy starts by coupling two protected amino acids, sarcosine and 
serine. Conditions for the procedure, workup, and purification steps are being systematically altered to optimize 
the reaction yield so as to permit scaling up of each reaction. Most of procedures that I am employing are widely 
applicable, however relatively little information is available about how to synthesize this particular piperazine. After 
several synthetic steps the target piperazine will be characterized by infrared (IR) spectroscopy, nuclear magnetic 
resonance spectroscopy (NMR) and mass spectral analysis (MS). 
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Walking through the halls of IMSA, one can hear different dialects and accents. During the 2001-2002 school 
year, we studied research that showed that one's ethnicity, geographic background, and socio-economic status 
affect the manner in which one speaks. This year, we researched dialects and accents in the IMSA community to 
observe how accents and dialects are broken down. IMSA students were surveyed as part of an exploratory 
study to find similarities among pronunciations. To aid in our background research, students were asked to 
provide information about their geographic and ethnic background. The students were then asked to read aloud 
a passage that contained a number of words that can be pronounced differently. For example, milk, lay, aspirin, 
legs, bet, drawer, caught, and clog were some of our word choices. These words were chosen based on our 
experiences in our everyday lives and on the research of others. Analysis of the data is underway to determine 
whether individuals pronounce the vowels and place emphasis on specific syllables based on their geographic 
and ethnic background. 
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Often mistaken as simply the renewal and rebuilding process in deteriorating areas, gentrification encompasses 
the economic and social changes of a community in addition to the physical rebuilding. Gentrification is, most 
importantly, the effect a large new group of residents has when it moves into an area where many, or most, of the 
old residents have much less money. The Census Bureau reports that 11.7% of the U.S. population was in 
poverty in 2001. A term used often but sometimes misunderstood, "poverty" is a problem affecting more of the 
population than estimated. The poverty line - $17,463 for a family of four in 2000 - is the government's absolute 
definition to declare someone impoverished but is incredibly underestimated. With an influx of middle- and upper-
class people relocating to the city, affordable housing is becoming harder to find. For these new residents, 
housing is an investment commodity rather than a means of fulfilling human needs. In response, lower-income 
residents are displaced from the homes in which they have long lived. Gentrification also affects community life, 
impacting the quality of education, racial diversity, and the economy of a particular neighborhood as well as the 
city. 
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This project is creating standardized legal forms for the surrounding counties that will be accessible on the web 
through the site ecasemnger.com. Using computer software, such as Omni Page Pro, the majority of 
standardized legal documents for Kendall and Kane counties have been scanned into the computer and saved as 
many different types of documents, including Microsoft Word, WordPerfect, PDF, and html formats. These 
formatted files will be posted onto the website, to be used by any of the members of ecasemnger.com. Through a 
variety of database programs, clients will be able to complete most of their legal needs, such as divorce or real 
estate transactions, online. For this to be used by people, a digital signature will be necessary, and work on this 
is progressing. By employing this new method of documentation, the law field will advance into a new 
technological age just as many other professions have. 
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Computer music players, such as Winamp, use lists of songs called playlists to determine the order in which 
songs are played. Though a playlist can contain thousands of songs of a variety of styles, a playlist is 
fundamentally static. The songs on them can be manually controlled, played in order, or played randomly with no 
regard to transitions between styles and moods of music. We want our songs to choose themselves, and as 
such, we set out to create a dynamic, self-arranging playlist that would automate the task of song selection for the 
individual, based on the user's selection of a few songs as points of reference. We researched techniques of 
computer data mining and analysis and wrote a program that monitors Winamp, storing data in a MySQL 
database about the order in which we listen to songs. We investigated systems of analysis including neural 
networks, fuzzy data, biological systems, and particle systems. We chose to implement a particle system to 
create playlists dynamically. Our program is currently able to create a list of songs, but the quality of the lists is 
not optimal, so we are improving the program. 
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Antennas contain numerous free electrons that can move in masses in accordance with an electrical charge. This 
mass movement of electrons creates an electrical current. Since the current is alternating in an antenna, the 
electrons move in unison back and forth around an average position. An antenna operating at 1.41 MHz is 
operating at 14.1 millions of cycles per minute. My mentorship incorporates basic antennas like the dipole as well 
as internal antennas. Internal antennas are capable of directing waves away from the brain. A team of scientists 
funded by Telstra investigated links between cell phones and cancer. In a study with 200 mice, half were exposed 
to GSM-type pulsed microwaves similar to those in cell phones, while the other half (the control group) were not. 
A significant increase in B-cell lymphomas was evident in the group subjected to the radiation. B-cell lymphomas 
are implicated in 85% of all cancers. By not exposing the brain to direct GSM-type pulsed microwaves, internal 
antennas lower the risk of cancer. This presentation will show different types of antennas, their purpose, their 
performance, and their risk factors. 
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Ninety-two percent (92%) of adults are unable to detect the difference between caffeinated and decaffeinated 
cola. We sought to evaluate this ability in teenagers, who comprise a large portion of the caffeinated cola market. 
Twenty-one (21) high school students, average age 15.8 (range 14-18), eleven male, ten female, who drank an 
average of 4.4 12-ounce cans per week, underwent a taste test of their preferred cola in the commercially 
available caffeinated and "caffeine-free" forms. All declared preference for the caffeinated version, 90% (n=19) 
based this preference on taste. As per Griffiths's protocol, each subject underwent 20 forced-choice detection 
tests after a training session. To be significantly greater than chance (p<0.05) a subject would have to identify 
more than 14 correct trials. Eighty-six percent (86%)(n=18) were unable to meet this criteria. The mean number 
of correct trials amongst the subjects was 10.57 (53%), not significantly different from chance performance (50%) 
(p=0.88)(1-tailed independent t-test). This discrepancy between the ability and rationale for choosing to consume 
the preferred cola highlights the lack of realization as to the motivation for hedonic preferences. These findings 
suggest that teenage consumption of caffeinated soda may be due to reasons other than taste, i.e. 
pharmacological factors, and calls into question the practice of soda manufactures of adding caffeine to cola for 
flavor purposes only. 
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Action potentials are the primary mode of communication within the nervous system. They are propagated when 
enough current depolarizes the neuronal membrane, exceeding the cell's specific threshold. Within the 
hippocampus, there is a variety of interneurons that function in local processing. However, little is known about 
the correlation between the properties of the cell and their firing behavior. To investigate this, we used transverse 
hippocampal slices of Wistar rats to perform current-clamp experiments, or electrically record cell behavior. We 
investigated the active properties of hippocampal inhibitory interneurons by causing these cells to fire action 
potentials and recording their behavior. Passive properties, which include membrane resistance, capacitance and 
resting potential, are properties of the neuron that influence action potential firing. For example, one way in which 
the properties affect action potential firing is that a high membrane resistance lowers the amount of current 
needed to obtain threshold. We measured these passive properties by electrically recording subthreshold 
behavior. The morphology of the interneurons was reconstructed in three dimensions (NeuroLucida), to 
accurately reproduce the physical properties of the cell. After reconstruction, the active properties, passive 
properties, and morphology were combined into a mathematical model (NEURON). This model will be useful in 
accurately predicting cell behavior. 
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Known structure/property relations of nanostructured materials will advance the development of the broad and 
emerging field of nanotechnology. Understanding the nanoscale properties of a substance is crucial for 
application and eventual integration into existing technologies. Carbide-derived carbon (CDC) coating, 
synthesized by treating carbide with chlorine, is mainly used to modify surfaces of materials by lowering their 
friction coefficients, improving the performance of mechanical parts. In this report, properties of CDC coatings are 
investigated through nano-indentation. CDC with silicon carbide (SiC) as a substrate is a new and relatively 
inexpensive material. Variables, including reaction time, temperature, and chlorine/hydrogen ratios, can be 
controlled, resulting in CDC hardness and modulus values that vary between low property glassy carbon to high 
property CVD (chemical vapor deposition) diamond. This study attempts to identify the relationship between 
these processing variables and mechanical properties, namely hardness and Young's modulus. These properties 
were identified through nano-indentation. This mechanical evaluation revealed a general trend, but it could not 
establish a conclusive correlation between CDC reaction conditions and coating properties, possibly due to thin 
and inconsistent layers of CDC in the samples tested. 
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In today's world, cancer is a leading cause of death among people of all ages and races. Research related to 
motility and cell adhesion could expand our knowledge of how cancer cells spread during metastasis and 
therefore, provide insights on how to prevent them from dispersing. A single-cellular, eukaryotic organism, the 
amoeba Dictyostelium discoideum, naturally adheres to a variety of substrates. Previous research in our lab has 
identified a novel adhesion receptor, named sadA. Cells lacking this receptor are unable to adhere to substrate 
(Fey et al, 2002). The sadA receptor was identified in a mutant resulting from a larger genetic screen, in which 
Dictyostelium cells were mutated and several mutants (such as 4C3, 1F12, sadA- null) lost their ability to adhere 
to substrate. The present research consists of three parts. The first part is an in-depth investigation on the 
adhesion properties (initiation and maintenance) of mutant 4C3; the results were compared to those of wild type 
Dictyostelium, and the previously analyzed mutant 1F12 (L. Nayak, research report 2002). From visual judgment, 
4C3 cells appeared to have a greater adhesion capability than 1F12 cells, however 4C3 cells were unable to 
initiate or maintain adhesiveness when shaken (10 RPM). Therefore pictures of these mutants were taken to 
verify that mutant 4C3 did in fact adhere better than other mutants, but has a severe adhesion defect compared 
to wild type. The second part of this research investigates the cell adhesion properties of cells that might over-
express the sadA receptor in comparison to wild type cells. However, the results showed that adhesion was not 
increased, suggesting that sadA is not over-expressed in these cells, or that over-expression of sadA does not 
lead to stronger adhesion. Finally, talin, a molecule that forms a link between the plasma membrane and the 
cytoskeleton might act in the same pathway as sadA. We tested talin null mutants (Niewdhner et al. 1997) for 
their cell adhesion abilities and concluded that the absence of the sadA receptor resulted in a more drastic loss in 
adhesion than the absence of talin. 
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The 1960s were filled with upheaval as Martin Luther King Jr. and Robert Kennedy were assassinated, American 
military aid in Vietnam was increased to 542,000 troops, and the generation gap grew into a youth 
"counterculture." Events climaxed during the infamous 1968 Democratic National Convention in Chicago. Youth 
gathered together in a protest march and rally that ended in violence. One of the ways that youth protested 
against the political and social views of their elders was through music. Protest music voiced their disapproval as 
well as their political and social ideals. By analyzing the lyrics to these songs, we can try to understand the 
messages that the youth were trying to convey at the time. Songs such as "War" by Edwin Starr, "I Ain't Marching 
Anymore" by Phil Ochs, and "Eve of Destruction" by Barry McGuire expressed frustration with the war, while 
songs such as "Society's Child" by Janis Ian dealt with civil rights Issues. The lyrics to these and other protest 
songs unified the youth of the nation, and served as a link in the protest movements, giving a purpose and voice. 
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Our main focus is to determine the effects of estrogen levels on pudendal nerve regeneration. We simulate 
pudendal nerve injury in humans by doing nerve crushes on rats. Pudendal nerve injury mainly occurs in humans 
during childbirth. Fortunately, the nerve regenerates. We are testing for number of (311 tubulin, because it codes 
for a protein that assists in the regeneration of the pudendal nerve. Therefore, faster nerve regeneration implies 
more 61 1 mRNA in the spinal cord. In addition, we can take a count of 311 mRNA in the spinal cord. This count 
will tell us how fast and how much the nerve is regenerating. 
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The purpose of this study was to determine the distribution patterns of fox and gray squirrels on a forty-three acre 
preserve in Glen Ellyn, Illinois. The relationships between squirrels, squirrel home ranges, and human food 
sources were considered. Research was aimed to discover whether or not the presence of the clinic at the 
preserve and the houses surrounding the preserve (locations of human activity) affected the lives of the squirrels. 
To avoid biases in the outcome of this study, the entire preserve was researched uniformly, and all findings were 
appropriately mapped and noted. In order for this research to be qualified, a chi-squared anafysis was applied. 
The five habitats, the number of squirrel/nest sightings in those habitats, and a null hypothesis of even or random 
distribution were included in the analysis. The conclusion drawn was that squirrels and their nests are most likely 
found in a clumped distribution pattern. Results did not show a relationship between squirrel nest locations and 
centers of human activity (rather than to habitat areas), but locations of squirrel sightings did appear to cluster 
around human areas. 
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Each of the qualities of a bridge serve a specific purpose, be it structural or aesthetic. Building material, for 
example, serves both purposes; the substance the bridge is constructed from must be sturdy and suit the 
surrounding climate, but it also can give the bridge an appearance that is either light and airy or heavy and 
immovable. Similarly, the forms in the bridge, while effective in bearing loads, must be pleasing to the eye. This 
inquiry is focused on the design and drafting of an elevated walkway between two biology buildings, encased in a 
transparent cylinder. For this reason the two-tiered walkway resembles a schematic of the DNA double helix 
when viewed from below. Each "DNA strand" would serve as either the top or bottom of the walkway, in an offset 
sine curve from one building to the other. This unique and visually appealing design would enhance an otherwise 
typical set of buildings, thus justifying expense. 
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Throughout the years there have been various assessments monitoring drug use among neonates. The 
importance of these tests becomes obvious through continuous patterns in the median number of drugs received 
and the number of unlicensed/off-label drug use based on gestation age and birth weight, the change in practice 
of drug use over the last decade, as well as the incidence of adverse drug effects or medical error. An analysis 
not directly related to these prescription drugs includes pharmacy cost. Trends in this area will lead to a better 
understanding of the percentage of total hospital costs per sick infant in the NICU. Based on previous studies the 
number of drugs administered to a neonate inversely affects gestational birth weight. Furthermore, drug usage is 
directly related to length of stay as well as the severity of the clinical condition. In addition, the occurrence of 
unlicensed/off-label drug use to treat neonates is widespread. However, after years of experience with particular 
unlicensed/off-label drugs, it may be necessary to reassess the conventional definition of these drugs. Because 
this research involves the examination of patient records, a submission to the Institutional Review Board (IRB) 
was deemed necessary before research could begin. Methods include analyzing records from clinical 
pharmacists and compiling information into a database to assess patterns. 
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In the case of certain cancers, cells remain attached while they develop and divide. When tumor metastasis 
occurs, the cells no longer adhere, thus allowing the cancer to spread. Therefore, inquiries related to cell 
adhesion may provide new insights into processes involved in the spread of cancer. In this study, we used 
Dictyostelium discoideum, a single-celled eukaryotic organism, as a model for studying cell adhesion. 
Dictyostelium amoebae naturally adhere to many diverse substrates. However, Dictyostelium mutant cells do not 
attach to substrate. In each mutant, a single different gene has been targeted. By shaking mutant cells at 
various speeds, in various solutions, we tested the mutant cells' abilities to initiate and maintain adhesion. In 
order to learn more about the adhesion and cytokinesis defects of these mutants, which may be caused by 
defects in the cytoskeleton, we stained and photographed the actin and microtubule networks in fixed mutant 
cells, aomparing wild type and mutants in both vegetative and starved stages. 
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Before the second quarter of the 20th century, education in the rural United States was based around the single-
room, single teacher schoolhouse. In 1900, there were over 12,500 such schools throughout Iowa alone. These 
schoolhouses were the centers of their community, serving as meeting centers, town halls, and even churches 
when not in use for school.The Gossman farm in Zwingle, Iowa, contains the remains of one such schoolhouse. 
Originally called the Buck Creek School, we know that it existed as early as 1875 and as late as 1921, but we 
have nearly no other information about it. Of the building, there is nothing left but a stone foundation. Preliminary 
surveys of the site indicate that the school was abandoned suddenly, but if this is the case, the cause of its 
abandonment is unclear. The historical information indicates that it had fallen into disuse some time before the 
school district consolidation laws took effect in Iowa, ruling out abandonment for that reason.Through careful 
analysis of the archaeological evidence on the Buck Creek site, in conjunction with obtaining the local oral 
histories, a better understanding is gradually being gained about the reasons for the closing of the school. 
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They study of black holes is an exciting and an unpredictable topic which also requires a great deal of knowledge 
of mathematics and physics. Since it doesn't demand hands-on laboratory work, much time is spent working with 
numerous assorted types of equipment such as computers and telescopes. One of the most challenging and 
significant tasks in black hole research is to be able to locate them in various galaxies. Thus scientists are forced 
to examine the surrounding matter in search for potential indications of the black holes. One relationship I 
encountered shows a clear correlation between black hole mass and surrounding galactic matter's central 
velocity. Working with such mathematical concepts as the Gaussian distribution a conclusion could be drawn out 
that the mass of a black hole increases with the corresponding increase in the velocity of the rotation of 
surrounding galactic matter. Most black holes are created when a galactic star collapses into a tiny fraction of its 
own radius thus greatly increasing its pull of gravity to the point where absolutely nothing can escape it, not even 
light particles. This raises countless questions such as how does this powerful gravity effect matter around it and 
what would happen to a human being if he/she were to fall into this abyss? 
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Belly dance is an art form that cultures in the Middle East have enjoyed for thousands of years. This Inquiry is 
focused on the effects of the practice of belly dance on the body image and confidence of westernized teenage 
girls. My research was done by surveying a subject group of ten volunteers, ten separate times (once initially, 
two incrementally, three pre-class and postclass, and one concluding). With the surveys, I analyzed the 
immediate and long term effects (recorded on a Lichert scale) that belly dance had on the subjects' body images. 
On the whole, belly dance was proven to have a positive effect on the body image and confidence of the study 
group. These findings are similar to the research of Vicario and Chambliss (2001), in which 77% of the study 
group said they felt better about themselves after dancing. More testing will have to be done to determine the 
differences in effect between belly dance and other forms of dance. The significance of this research is that in a 
culture where the female body is often subject to harsh criticism, belly dance might be a way for some women to 
promote health and bolster confidence. 
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Systematic approaches are used to find methodological ways of creating engineering designs. This also involves 
a level of analytical thinking when a problem is received. From this, solutions can be generated and evaluated. 
With a numerous amount of design ideas and improvement possibilities, there are many methods that can be 
used to determine which solution is most robust. Such methods include morphological charts, weighing and 
rating of objectives, and the use of a point system that ranks ideas. After creating a simple design which 
relocates at least one ping-pong ball to a zone 6 feet away fro the starting point and it radius being one foot and 
going back and re-evaluating it in more detail, many subtle parts of the initial design have been used to generate 
alternative solutions. 
STAINING PATTERNS O F DIFFERENT M O N O C L O N A L ANTIBODIES T H A T P R O M O T E 
AXONAL G R O W T H AND FUNCTIONAL RECOVERY BY SUPPRESSION O F T H E MYELIN 
PROTEIN, NOGO-A 
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Neurons from the adult central nervous system (CNS) are severely limited in their capacity to regenerate after 
traumatic injury such as a stroke. To a large extent, this lack of regenerative ability is due to the presence of 
myelin-associated proteins, such as Nogo-A, which inhibit axonal regeneration. In experimental models of 
stroke, administration of monoclonal antibodies (mAb), which recognize the Nogo-A molecule, can suppress the 
inhibitory effect of this myelin protein thereby promoting axonal outgrowth and recovery of function. Preliminary 
evidence indicated that two of these mAb's recognize myelin-related protein antigens other than Nogo-A, and that 
these other antigens may be accessible to antibody binding at the oligodendrocytes cell surface. Using 
immunocytochemistry, we compared these mAb's for their reactivity with oligodendrocytes grown in culture and 
found that the staining patterns were different for each mAb, suggesting that they were recognizing antigens at 
the cell surface that were not related to Nogo-A. This additional mAb reactivity at the oligodendrocytes cell 
surface may have a role in antibody-mediated recovery after stroke. 
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In northeastern Asia, there lies a country that has been divided for more than 50 years; it is known as North and 
South Korea. Ever since the Korean War (1950-1953), the DMZ (Demilitarized Zone) has been placed between 
North and South Korea, dividing one nation into two. During this project, I have become acquainted with the 
relationship between both countries and their attempts to unify. The research began with assisting in developing 
the "North Korean Study Program" syllabus in North Park University, which was mainly structured for in-class 
study. Within the preparation of syllabus, I focused on the "re-construction of a united community in Korea." My 
objective is to make an educated hypothesis about the outcomes of a united Korea. The unification of East and 
West Germany reflects a parallel situation to Korea. I began with studying Germany's post unification. Another 
important idea was the examination of the refugees from the North, who showed psychosocial and cultural 
differences. Some main research areas include government structures, military power, international relationship, 
economics, and social life. After a careful analysis of the information, I attempted to create a hypothetical 
situation of a united Korea. 
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It has become increasingly clear that Attention Deficit Hyperactivity Disorder (ADHD) is likely caused by 
neurotransmitter malfunctions within the brain of affected children. Specifically, the disorder is hypothesized to be 
linked to mutations in genomic DNA encoding N-methyl-D-aspartate (NMDA) receptor genes. During the 
research conducted last year we initiated studies focused on the NR1 subunit because it was common to all 
expressed heterodimeric NMDA receptors. Current technology advancements are allowing for mutations within 
large regions of DNA to be located faster and more accurately. Microarray technology specifically allows 
researchers to analyze single nucleotide polymorphisms (SNP) within target genes. We have designed an SNP-
based microarray to analyze mutations within the promoter region of the NR1 gene in human brain tissue as an 
index to measure appropriate expression. Abnormalities found within the critical regulatory region of this gene will 
enhance our understanding of the basis for the development of ADHD. We are now poised to implement this 
technology to compare NR1 SNP profiles between large populations of normal and affected children. 
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There are many treatment options available to reduce muscle spasticity (stiffness) associated with cerebral palsy, 
however it is difficult for physicians to monitor their effectiveness because they cannot accurately quantify this 
spasticity. The more precise methods of quantification are complicated and are not sufficiently portable to be 
used in clinical medicine. Thus, physicians typically use the Ashworth scale, a scale from 0 to 5, describing the 
physical response to passive motion of the joint, to measure spasticity. But, this system is not extremely 
accurate. The Rigidity Analyzer 1, a new hand held device, can measure spasticity easily, and is potentially very 
useful in testing and developing new treatments, and in monitoring spasticity therapies . However, the accuracy of 
this device has not been assessed. Through clinical trials at the Rehabilitation Institute of Chicago, we 
determined factors that affect the RA1's performance, and potential difficulties encountered when using it. 
Currently, we are in the progress of conducting a study, in which we compare different subjects' spasticity 
measurements from the traditional methods and the Ashworth scale to that of the RA1 to fully assess its accuracy 
and correlation with the Ashworth scale. Preliminary data shows that accurate and conclusive measurements 
may be difficult to obtain. 
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Immune-compromised children, such as those with Human Immunodeficiency Virus (HIV disease), are 
exceptionally vulnerable to contracting infectious diseases particularly those caused by Streptococcus 
pneumoniae because of damaged immune system. The developments in multi-drug therapies have allowed for 
reconstruction of these impaired systems. Re-vaccination has been one of the major tools for immune 
reconstitution used by clinicians for children with considerable HIV disease background. Often, these 
vaccinations are not enough to protect the patient from recurrent infection. The reason for this insufficiency is still 
unknown. The purpose of this project is to develop a washed whole blood assay to simultaneously observe 
opsonized antibody response to pneumococcal re-vaccinations, and oxidative burst activity in both monocytes 
and granulocytes. This assay will test the efficacy of newly developed vaccines. FITC (Fluorescein-
isothiocyanate) and PI (Propidium Iodide) stained pneumococcal strains 4, 6B, 9V, 14, 18C, 19F, and 23F were 
prepared as target organisms in this assay. The heptavalent pneumococcal vaccine is composed of these 
prevalent strains. Comparisons of forward/side scatter and CD33 gating were used to simultaneously examine 
granulocyte and monocyte populations. Data from opsonizing antibody changes was expressed as reciprocal 
50% titers. We will present the data generated by our assay and our future directions. 
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Stem cells have many mysterious properties. During our mentorship at Children's Memorial Hospital, Transplant 
Center, we explored one specific property - stem cell differentiation. In fact, our own stem cells were harvested 
in order to study the process of differentiation. After the mononuclear cell layer was isolated, the cells were then 
cultured in wells with Methylcellulose media for a period of 21 days. Every seven days the number of cell 
colonies were observed and counted in each well. Next, one well was sacrificed. From this particular well, 
.number and types of cells in the culture was determined for a complete blood count. Also, Wright-stained slides 
were used to determine the morphology of the cells. If necessary, flow cytometry was run to ascertain the 
number of CD34+ cells present. After our initial findings we found that although we are both considered "normal" 
human beings, there was a drastic difference between our respective stem cell differentiation. This noticeable 
difference can be caused by a variety of variables including growth factors and the quality of stem cells used in 
the experiment. Thus, we initiated the second part of our research project. Instead of merely observing stem cell 
differentiation, we now concentrated on finding the exact cause for the difference in stem cell differentiation and 
proliferation. Hopefully, by the conclusion of our mentorship, we can determine the source of this strange 
phenomenon. 
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Student motivation often seems to be a laughable concept to IMSA students. Most will readily admit that they 
willingly procrastinate on important projects and don't appear to care much about their classes. They seem to 
blow off extracurricular obligations and stay cooped up in their rooms without any contact to the outside world. 
Using four different published theories on types of motivation, I set out to quantify the levels of motivation of IMSA 
students based on different separating factors such as ethnicity, social status, sex, perception of self-worth, and 
other characteristics. I constructed a survey for administration to students based on the different factors, looking 
for reasons for student motivation or lack thereof. The data collected is currently being analyzed to determine 
whether motivation is based on the factors identified, and if so, why? Is lack of motivation as common as 
everyone seems to think? Going into this experiment, I didn't have a clear definition for motivation, and definitions 
vary greatly among the sources I found. Once my data is analyzed, I hope to have a conclusive definition of 
motivation that applies to IMSA students. 
72 
THE CORRELATION BETWEEN HEPARIN- INDUCED T H R O M B O C Y T O P E N I A AND 
LEVELS OF CYTOKINES IL-1B, IL-6, IL-8, A N D IL-10 
Presenters 
Pranjal Patel, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
pringles@imsa.edu 
Angel Qin, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
angelluv@imsa.edu 
Mentors 
Dr. Walter Jeske, Loyola University Medical Center, 2160 S. 1st Ave, Maywood, IL, 60153; 708-327-2842; 
wjeske@lumc.edu 
Dr. Margaret Prechel, Loyola University Medical Center, 2160 S. 1st Ave, Maywood, IL, 60153; 708-327-2840; 
mpreche@luc.edu 
Dr. Jeanine Walenga, Loyola University Medical Center, Cardiovascular Institute #5227, 2160 South 1st Ave, 
Maywood, IL, 60153; 708-327-2841; 708-327-2842; jwaleng@lumc.edu 
Heparin, a sulfated polysaccharide that blocks fibrin (clot) formation, is widely used in patients to prevent blood 
clotting. Heparin-induced thrombocytopenia (HIT), an antibody mediated side effect of heparin that occurs in 2-
3%, leads to a paradoxical thrombosis, amputation or death in about 1/3 who have HIT. The purpose of this sub-
study of the larger HIMTE study is to determine the extent to which the inflammatory response reflects adverse 
clinical complications in HIT. Cytokines were measured by ELISA in cardiac surgery patients, chosen because of 
their higher risk for HIT. Pre-operatively the mean serum concentrations (pg/mL) were IL-1b:24.1 ± 52.9, IL-
6:14.1 ±21.1, IL-8:9.7 ± 3.7 and IL-10:8.8 ± 3.5. By day 2 the levels of all cytokines, especially IL-1b and IL-6, 
had risen to IL-1b:41.8 ± 71.7, IL-6:117.3 ± 70.1, IL-8:26.9 ± 16.5 and IL-10:7.7 ± 4.3 pg/mL. IL-8 and IL-10 
returned to baseline level within 3-10 days. IL-1 b and IL-6 stayed elevated longer and returned to baseline after 
11-20 days. Correlations of the cytokines to HIT clinical events will be made. 
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Stroke causes neural damage which can affect senses such as proprioception, the sense of the position of the 
body in space. Many individuals post-stroke have difficulty performing tasks such as locomotion, which is partly 
caused by the mistiming of muscles involved in locomotion. We hypothesized that there would be a strong 
relationship between the subject's proprioceptive ability and their abnormal muscle activity during the locomotor 
tasks. Thus, using such tools as the pedal ergometer, data about the muscle activity (EMG) and limb position 
sense (LPS) were collected. We looked at the major muscles involved in locomotion, the vastus medialis (VM), 
soleus (S), rectus femoris (RF), biceps femoris (BF) and semimembranosus (SM). In these muscles of the 
individuals post-stroke, one finds that activity is present where it should normally be inactive and not active where 
it should normally be active. The VM, S, and BF show a strong second order relationship between inappropriately 
high activity and LPS error, whereas the RF shows one between inappropriately low activity and LPS error. The 
most promising theory is that a certain amount of LPS error is desirable and the more one deviates from it, the 
more inappropriate muscle activity will occur. This shows that impaired sensory processing contributes to 
locomotor deficits. 
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Each culture is unique. Across the world, each culture has different views on life and how we interact with the 
world-but more importantly, how we eat. More and more, people demand a standardization of food; for example, 
a McDonalds in Chicago should be the same as one in the Czech Republic should be the same as one in New 
Dehli, India. Home-cooked dinners are now being served in boxes as opposed to a unique dish served by a 
mother at the dinner table. Our research focussed on the difference between Home-cooked food and market-
standard food. The presentation styles and preparation techniques vary greatly. Although food may seem rather 
unimportant, those techniques and styles govern who we are when we eat, and ultimately how we plan our day. 
After interviewing Chefs at Triton, using various cooking techniques, and tasting different foods, we have noticed 
a pattern in the difference. The size of the audience and the Chef doing the cooking are the two factors that 
influence the outcome of the meal, and ultimately of who we are. After all, we are what we eat. 
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Composites of organic and inorganic materials on the nanometer scale are called nanocomposties. These 
materials often exhibit unusual hybrid properties. In some cases such materials exhibit performance 
characteristics that are superior to those of their constituents. By cationically polymerizing a mixture of epoxy and 
Cloisite, a natural montmorillonite clay, the layers of the clay may be intercalated and perhaps exfoliated by 
growing polymer chains when active centers are embedded between clay layers thus forming a nanocomposite. 
Two types of mixing, mechanical and sonication, were investigated to find the most effective means of dispersing 
the cloisite. To determine whether or not the clay particles exfoliated as well as to examine the properties of the 
polymer, a number of tests were performed. Using a Dynamic Mechanical Analyzer (DMA), the storage modulus 
of the composites was assessed, which allowed for measurement of the transition temperature from a glassy 
state to a rubbery one of the polymer composite. A Differential Scanning Calorimeter (DSC) was used to 
measure the enthalpy of reaction of the epoxy as well as the residual enthalpy of cured samples in order to 
determine the effectiveness of e-beam curing of the samples. Results indicate that the clay significantly alters 
the behavioral characteristics of the epoxy polymer. 
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About twenty years ago, the hole in the ozone layer was discovered. Since then, the world has become more 
pollution conscientious than ever before. The Montreal Protocol, the Clean Air Act, and other pollution acts were 
supplemented as more and more pollution problems arose. Dr. Mario J. Molina helped discover the ozone hole 
by showing that chlorofluorocarbons (CFCs), manmade chemicals, were releasing chlorine atoms that reacted 
with ozone, steadily increasing its destruction rate. For this discovery, Molina and his colleague, Professor F. 
Sherwood Rowland, won the Nobel Prize in 1995. It was the first time research into the impact of manmade 
products on the Earth was awarded this recognition. Currently, Molina is collaborating with other researchers to 
find methods to reduce such air pollution as smog, fog, and acid rain in Mexico City. Mexico City, like most urban 
cities, typically has major air pollution problems due to industry and in Mexico City, old and poorly tended vehicles 
and freight trucks emit harmful nitrogen dioxide, annually contributing to the death of approximately one thousand 
people. Through my research and a future interview with Molina, I will write a biography that includes his work to 
improve our environment. 
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"IMSA on Wheels" began last year as an inquiry looking at the feasibility of starting a mobile science education 
unit for schools in the community. The program's goal is to make science exciting and engaging for all students 
and to feature IMSA students as mentors for younger learners. Implementation of the pilot program began this 
year by designing two programs "States of Matter," an assembly show for elementary schools, and "Ecosystems," 
a hands-on program for middle school students. The middle school "Ecosystems" show visited eleven schools 
and over three hundred students, including five schools from central Illinois during spring break. When writing the 
"Ecosystems" program it was important to study how students learn in order to create a program that would be 
effective and fun. The nintey minute "Ecosystems" program focuses on interconnections in ecosystems and is 
presented with hands-on labs where students ask questions to reach conclusions of their own. Lesson plans 
were available for teachers to use after the program with the intent to reinforce and build on concepts presented. 
Following each show, surveys were given to teachers to obtain input to help improve the current curriculum. 
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As the remnants of an experimental rock band from last year, we began a quest to rebuild our band, strengthen 
it, and become one in the likeness of the quintessential rock group. Realizing the need to become "awesome," we 
confronted the three necessary tasks of creating music, music videos, and a documentary. We created ten full 
length improvisational albums and from this, six music videos. After selling dozens of our albums, we formed a 
corporation to protect our financial endeavors. Another problem was that following two solid hours of hard work 
recording the narration for our latest film, Ju9mp_ily plant orgasm> mayhap (JPOM), interference from local 
electronics made everything recorded unusable. Luckily, through skills learned in advanced physics and 
research, JPOM located and destroyed all the interference. Problems such as this have occurred and been 
conquered hundreds of times through our inquiry. Finally, we created a Rockumentary, or as we prefer to call it, 
the rock-you-mentary. This brainchild will be revealed for the first time ever on Presentation Day 2003. 
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The structural makeup and function of the cytoskeleton of the cell is beginning to draw much attention in the 
biophysics discipline. The cytoskeleton is a system of protein microfilaments, such as actin and myosin, in the 
cytoplasm of a eukaryotic cell that defines cell shape. Researchers recently discovered that changes to this 
cytoskeleton change certain properties of the cell: for example, a cell with an over-relaxed cytoskeleton will be 
unable to adhere to surfaces, decreasing its motility, and a cell with an extremely rigid cytoskeleton will be unable 
to progress through the cell cycle because of its incapacity to divide properly. However, until recently, there have 
not been many methods to quantify the stiffness of the cytoskeleton. As a result, it has not been possible to 
numerically characterize the cytoskeleton of any given cell. The objective of this project is to identify various 
methods of doing this that are already in place, including laser diffraction and flow cytometry, identify their pros 
and cons, and create a new procedure for a relatively simple, cost-effective method to determine cell stiffness. 
This procedure will then be executed to test its effectiveness. 
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Is there a winning strategy for the game of tic-tac-toe? One can model this simple game using an AND/OR 
graph, which consists of two types of nodes, AND and OR. The analysis of the game focused on finding a 
winning strategy for the player who goes first. The graph consists of a single OR node at the top, representing 
Player 1's choice in opening moves. Each of the succeeding nodes would be AND nodes, representing the 
possible moves that Player 2 could take, and so on. An algorithm was developed using C++ that traverses the 
entire tree, and searches for a winning strategy. Some of the key components of the algorithm included 
information such as if one of the nodes below an AND node is false, meaning there is no winning strategy from 
that node, then that current AND node is automatically false. This means that the program would not have to 
analyze any succeeding games from that current node. This eliminated thousands of situations that the program 
normally would have to run through. After developing and running this algorithm, it was determined that there is 
not a winning strategy in tic-tac-toe for the first player. 
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Debt servicing encumbers developing nations. There are many advocates of debt relief and even complete 
cancellation, yet significant opposition exists. Financial institutions, along with western nations, have established 
organizations in order to alleviate the suffering of these countries. Nigeria has the second largest economy in 
Africa, but is currently in a major debt crisis as they are attempting to repay over $30 billion. Thus, over the years, 
the country has taken many loans that have been lost to corruption, unproductive investments, and consumption. 
Because the government focuses the majority of their national revenue towards debt servicing, other sectors, 
such as health care, suffer a great deal. For example, over 80% of the population contracts malaria at least twice 
in a single year, but this cannot be remedied until the country increases its health budget. While Nigeria is in 
desperate need of some sort of relief, complete debt cancellation many not be in the best interest of the country 
(to promote macroeconomic stability) or the creditor. Relief must come hand in hand with an effective plan to 
eliminate corruption, promote the economy, and reallocate money for governmental tasks. 
INTERNATIONAL RELATIONS: INFLUENTIAL FEMALE LEADERS IN W O R L D POLITICS 
WITH A N EMPHASIS ON SOUTH AMERICA 
Presenters 
Kavita L. Ramakrishnan, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 
60506; kavita@imsa.edu 
Mentors 
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In a world that seems dominated by male political leaders, women have made great steps in overcoming gender 
barriers. By examining what these women had or have in common to achieve political success, research is also 
done to show their impact on foreign relations. Each woman studied is also assessed through certain criterion, 
such as age, social class and education. In overcoming limitations, these women changed the workings of politics 
in their respective nations and made as great an impact on global relations as men. Focusing on women in South 
America, the research will compare women in politics across the world. 
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Cleve Backster claims that plants exhibit physiological changes in response to the death of brine shrimp in their 
environment. Attempts to reproduce this work have failed, but scientists did note that the electrical resistance of 
the plant leaves changed, although it did not correspond to the specific time that the shrimp were killed. This 
Inquiry project attempts to measure the electrical resistance over time of philodendron, geranium, and other types 
of leaves to determine the cause of these changes. Measuring resistance by puncturing the leaf with the 
electrodes, using alligator clips, putting the electrodes directly against the sides of the leaf and applying pressure, 
and using gauze pads soaked in saltwater containing agar between the leaf and electrodes have been tried and 
failed. The next step is to sandwich the leaves and saltwater, agar, and gauze mix between two squares of 
aluminum foil with electrodes attached to the foil, avoiding several problems inherent in the other methods. Once 
a method of measuring the electrical resistance of leaves is determined, changes of electrical resistance in plant 
leaves under different levels of light, temperature, and water, among other variables, will be measured. 
EFFECTS OF MATRIX METALLOPROTEINASE PROTEINASES O N ABDOMINAL AORTIC 
A N E U R Y S M DEVELOPMENT 
Presenters 
Nicholas B. Rossi, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
nrossi@imsa.edu 
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My research deals with Abdominal Aortic Aneurysms (AAA), a disease that is affected by both genetic and 
environmental factors. AAA's form when the elastin in the aortic wall breaks down. Without elastin, the aortic wall 
is unable to recoil under the pulsitile pressure of blood flow from the heart. Eventualy AAAs rupture, usually killing 
the affected individual. Although environmental factors such as smoking have been proved to be a risk factor for 
AAA, there is much evidence to suggest that AAA is a genetic disease as well. It is predicted that a large portion 
of an individual's susceptibility to developing an AAA can be directly linked to their body's inflammatory response. 
Inflammation brings the production of a certain class of proteins, matrix metalloproteinase proteinases (MMPs). 
These proteins are naturally produced in the human body, but are found in larger concentrations in AAA tissue. 
Our research concentrates on MMP-9 in particular. Experimental models have shown a decrease or complete 
elimination of AAA formation in MMP-9 knockout mice. The goal of our research is to produce a mouse model of 
an AAA by causing the mouse to over-express MMP-9 in its aorta, a process that should ultimately lead to 
abnormally large AAA formation, proving the link between MMPs and AAA is even stronger than currently 
believed. 
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URBAN SOCIOLOGIST'S BIOGRAPHY: WILLIAM JULIUS W I L S O N 
Presenters 
Danielle Ruffin, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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Life in the 1960s was better economically for African Americans in ghetto neighborhoods than it is today. 
Commerce thrived in the ghettos of yesterday, where in those places today lie empty lots and abandoned 
buildings. The decline in quality of life has lead to the social immobility of ghetto inhabitants. Dr. William Julius 
Wilson has written about his findings and has been called upon for his insight by everyone from colleagues to U.S 
presidents. One of Wilson's best known hypotheses is that which is outlined in his book, When Work Disappears. 
In it, he explains that the decentralization of blue collar jobs in the inner city is directly related to the deterioration 
of the poverty stricken areas, where there is a high concentration of female headed households and 
unemployment among black men. Wilson's most recent work, Bridge Over the Racial Divide, focuses on some of 
the problems that still plague American society and how progressive steps of change must be made in a diverse 
political arena to stop them. Through research and personal interview, Wilson's life, inspirations, and work on 
urban African-American life are the subject of a chapter to be included in a book of biographies highlighting the 
lives of select American scientists. 
NON-RANDOM SECURITIES TRADING 
Presenters 
Michael S. Samano, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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About 80% of traders, both public and professional, lose money over time in securities trading. A commonly 
believed theory, Market Efficiency Theory, states that security prices reflect all available information. Therefore, 
in an efficient market, prices move randomly, so there is no way to gain an advantage in trading. This theory has 
been challenged by J. Peter Steidlmayer, a trader who successfully created a non-random approach to financial 
markets. He also created a computer program that will make observations for traders, based on this system. In 
order to use this software, one must have an understanding of how and why it works. Mr. Steidlmayer has given 
me questions about trading that are essential to understanding his system of trading. I have answered some of 
these through interviews with traders, reading of newspaper articles and reading of books about trading and 
markets. 
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Presenters 
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CKM is an in-flight kaon decay, high energy physics experiment at Fermi National Accelerator Laboratory. It is 
aimed at determining one of the quark mixing elements of the Cabibbo-Kobayashi-Maskawa matrix by measuring 
the rate of the ultra-rare charged kaon decay mode K+ ->7t+vv-. The experiment has already been approved, 
and is in the midst of finalizing the design of the experimental apparatus. My work has mainly focused on 
redesigning one of the downstream detectors, the Cesium Iodide calorimeter of the Forward Veto System. Upon 
completing my study of possible calorimeter designs, my focus has moved to the overall downstream geometry 
of the experiment and the relative layout of the many detector systems. A majority of my work has been 
computer-based, creating a Monte Carlo simulation within the standard particle physics simulator GEANT. 
MINIMALLY INVASIVE NUCLEUS REPLACEMENT O F THE INTERVERTEBRAL DISC: 
THE EFFECT OF PROCESSING ON HYDROGEL MATERIAL PROPERTIES 
Presenters 
Anjali Sehrawat, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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Mentors 
Dr. Michele Marcolongo, Drexel University, College of Engineering, 3141 Chestnut Street, Philadelphia, PA, 
19104; 215-895-2329; marcolms@ece.drexel.edu 
Chronic lower back pain plays a critical role in the lives of millions. Generally, lower back pain is coupled with 
degenerative disc disease, where the mechanical functionality of the intervertebral disc reduces due to 
dehydration of the nucleus pulposus. This prevents the disc from transmitting loads normally between vertebrae 
leading to herniated, or ruptured discs. If the initial dehydration of the degenerated nucleus can be detained and a 
fully hydrated state returned to the disc, then the degenerative process would be postponed or prevented. We 
propose that replacement of the degenerated nucleus with a hydrogel implant will restore the functional 
biomechanics to the spine segment. Further, we propose to implant the hydrogel in a minimally invasive fashion. 
Toward that end, this work focused on the diffusion kinetics of the hydrogel during dehydration and rehydration. 
We utilized mass and volume measurements to track changes to the polymer for various dehydration conditions. 
The results showed a non-linear diffusion mechanism which resulted from a skin coat on the surface. Visual 
examination of the gels was undertaken using ESEM. From the results, it has been shown that dehydration of the 
gels may provide a likely approach toward minimally invasive nucleus replacement. 
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INCIDENCE OF PATENT DUCTUS ARTERIOSUS (PDA) IN INFANTS A N D T H E EFFICACY 
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Presenters 
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Before birth, all babies have an open blood vessel known as the ductus arteriosus connecting the pulmonary 
artery to the aorta, allowing blood to bypass the lungs. Usually, the ductus arteriosus closes shortly after birth 
because the baby must use its own lungs. There are some cases, especially with pre-term and underweight 
neonates, where the ductus arteriosus remains open (patent), leading to further complications. In a retrospective 
study we compiled data from 454 neonates from 1999-2000 with a birth weight under 2500g. Maternal and infant 
information that was relevant to the baby's outcomes was compiled. 127 (20.75 %) of these neonates were 
diagnosed with PDA. 44.94% of the infants with birth weights' under 1000g had PDA (N=71), compared to 
12.33% of the infants with birth weights' between 1000g and 2500g (N=56). 14.84% of the babies with PDA had 
reoccurring PDA. 71.09% of the babies were administered Indocin, of which Indocin was effective after the first 
course in closing the ductus arteriosus in 69.49% of the babies. Surgical ligation was required for 10.94% of the 
babies with PDA. 
T H E M E S IN 17TH CENTURY E U R O P E A N A L C H E M Y AS REFLECTED BY 
FRONTISPIECES 
Presenters 
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Seventeenth century European history marked an age of considerable scientific development. Medieval views of 
the world came under increasing scrutiny, and many were dismissed. For example, Francis Bacon advocated 
methodological principles that stressed critical observation of the physical world. Such approaches yielded many 
of the scientific principles we know today. On the other hand, alternative views of nature also played a role in 
17th century thought. Alchemy, for example, was based on the search for substances that could transform 
common metals into gold or silver and prolong or create life itself. After the 16th century, traditional alchemy 
branched into two approaches. One focused on the discovery of new reactions and compounds, marking the 
beginning of chemistry as we know it today. The second approach continued with the spiritual and metaphysical 
side of older alchemy. A fascination with life and regeneration is illustrated by the artifacts and documents that 
survive the period. This mentorship focuses on the way in which alchemical principles are reflected in visual art, 
specifically printed frontispieces. Frontispieces are illustrations that precede the text of printed works and 
represent the book's thesis. The abundance of alchemical works that survive from the 17th century makes the 
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Autoreactive CD4+ T cells exist in normal individuals and have the capacity to initiate autoimmune disease. In 
light of this, our body has developed numerous endogenous protective mechanisms to prevent the activation of 
autoreactive T cells. One such protective mechanism involves the CD4+CD25+ regulatory T cell which inhibits 
the activation and function of normal CD4+ T cells. Our study investigates the role of CD4+CD25+ regulatory T 
cells during autoimmune disease using the CD4+ T cell-dependent experimental autoimmune encephalomyelitis 
(EAE), a mouse model of multiple sclerosis (MS). Since the average age of onset for MS is approximately 27 
years with a 2:1 female:male ratio, it seems likely that age- and gender-specific factors contribute to the disease 
susceptibility. Thus, the goal of our study was to test the hypothesis that CD4+CD25+ regulatory T cells 
contribute to age- and gender-associated levels of disease susceptibility. To accomplish this, we determined the 
phenotype and functionality of CD4+CD25+ regulatory T cells isolated from male and female mice of varying 
ages. Our preliminary findings suggest that regulatory T cell populations may increase in an age-dependent 
fashion, thus potentially contributing to altered levels of autoimmune disease susceptibility. 
THE TRUTH A B O U T FIBONACCI: NUMBER PROPERTIES YOU NEVER T H O U G H T 
POSSIBLE! 
Presenters 
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harrsman @ imsa.edu 
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60506; 630-907-5967; scondie@imsa.edu 
It is well known that in a Fibonacci sequence, the square of any term minus the product of the two surrounding 
terms alternates between 1 and -1 depending on which terms are calculated. It is not nearly as well known, 
however, that when the same operation is performed on a Fibonacci-type series (a series, Qn, with Q, = 1, Q2 = x, 
and Qn = Qn., - Qn.2) the result alternates between ± (x
2 - x - 1) and thus, depends only on x. Amazingly, the 
roots of x2 - x -1 = 0 are ( l ± V 5 ) / 2 , the positive of which yields the golden ratio! I subsequently proved a 
general case of the same property involving a Fibonacci-type sequence such that Qi = y and Q2 = x. Instead of 
subtracting the product of surrounding terms, I subtracted the product of the two terms that are a distance m away 
from our central term. This difference also happens to alternate, this time between ± [(fm)
2*(x2 - xy - y2)], where 
fm is the m
th Fibonacci number. This is a novel discovery of a very unique property of Fibonacci numbers. In 
order to further understand the sequence, I am currently expanding my research, notably with a two-dimensional 
array of Fibonacci sequences. Eventually, I hope to generalize my results for an N-dimensional array of 
sequences. 
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DIANA OUGHTON: A CASUALTY O F T H E T U R B U L E N T SIXTIES 
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What are the responsibilities of a citizen who believes his or her country is engaged in immoral conduct? In trying 
to answer this question, Diana Oughton embarked on a disillusioned journey that would lead to her death. 
Raised in the small rural town of Dwight, Illinois, Diana was taught to assume a moral responsibility. After a post-
college life-changing experience in Guatemala, she began to devote her life to changing an immoral world. She 
returned to America during the beginning of the anti-war movement and joined SDS (Students for a Democratic 
Society), an organization that believed a nonviolent youth movement had the power to rid the country of 
corruption. In August 1968, Diana attended the Democratic National Convention in Chicago, an event that 
transformed both her political ideology and her life. As a result of increasing frustration nurtured by the 
unchanging world, Diana and others formed the Weatherman, an organization that emerged when SDS fractured. 
Believing that only direct confrontation would push the government to necessary and urgent change, the radical 
and violent group adopted militant tactics that led to her death. To document Diana's tragic journey that reflected 
the downfall of 60s political activism, a ten minute video, which includes an interview with Bill Ayers, a co-founder 
of the Weatherman and close friend of Diana, was created. 
LAYERED MANUFACTURING OF T ISSUE SCAFFOLDS T H R O U G H EXTRUSION 
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Layered Manufacturing is a rapid prototyping technique in which a customized part is fabricated layer by layer. 
Each layer is generated by a "rastering" technique (similar to coloring a picture with crayons) that is determined 
by a computer program which organizes the building of the part. Material is deposited using an extrusion process 
which can be driven by melting the material and extruding it (like decorating a cake) or by using pressure system 
to deposit the material which is already in liquidic form. In a heat-based extrusion, the thermoplastic material is 
melted and then extruded through a nozzle using a screw-driven mechanism. This creates the "roads" which are 
the basic building blocks of the part when stacked first side-by-side and than layer-by-layer. In a pressure based 
system, a polymer-solvent mixture in liquid form is forced through a nozzle by air pressure. In order to create 
tissue scaffolds for bone or tissue regrowth, an appropriate biocompatible material must be chosen based on 
chemical compatibility with the specific tissue that is targeted. This necessitates availability of different material 
systems for different applications; some suitable for heat-based rhermOoplastoics and some pressure-based 
liquid material systems. The current research explores the conversion of heat-based thermoplastics to pressure-
based liquid mixtures. 
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Jose Marti, a poet, and Che Guevara, a socialist guerilla fighter, were two very different men in very different 
times, however both men fall into the movement of romantic nationalist revolutionaries that helped create modern 
Latin American states. The romantics relied on passion and emotion to strive for social justice. Both men were 
nationalists, believing in the right of the common man to belong to a nation and to realize that nation through 
political independence and a government of their choosing. This investigation explored the personal 
backgrounds, visions of society, views of the United States, and revolutionary roles of Marti and Guevara. There 
is the contrast of Marti's necessity to recruit and raise money compared to Guevara's ability to take a few loyal 
men and use hit and run tactics to drive conventional forces into the countryside. This illuminates the shift from 
traditional warfare to guerilla fighting, which began with the tactics of Gissuppe Garibaldi in mid-nineteenth 
century Italy. The United States was Marti's model for democracy, while for Che it was his most hated enemy. 
Both men were disgusted by American greed and sought to keep it from taking an imperialistic hand in the 
governing of Cuba. Marti and Guevara took upon themselves the task of blazing trails for Cuba to change. 
OUTSIDE THE CIRCLE: PUTTING YOURSELF ON PAPER 
Presenters 
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Aspiring writers are often given the advice to "write about what you know." This year, I have been writing vignettes 
about growing up "gifted" to gain writing proficiency and to understand myself better. With my memories on 
paper, I saw things about myself that I had not seen before and presented the face that I wanted others to see. 
Sometimes I exaggerated portions of my story for effect or downplayed serious problems with humor and 
sarcasm. By writing about something familiar, I could focus less on the story, and more on style. I could analyze 
my writing technique, developing my personal voice. So far, I have written ten vignettes in over fifty pages! The 
vignettes range from the serious to the absurd, touching the cruelty of the lunchroom, labels like "bookworm," the 
lure of popularity, and the day everyone swore that I was a child prodigy. (I was not of course.) Using what I have 
learned this year, both about writing and myself, I hope to make these vignettes a starting point for a finished 
book. 
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For more than five centuries, Western society made war on witchcraft and its practitioners. It roasted, boiled, 
burned, hanged, drowned, and tortured hundreds of thousands of people. After working on the trial of Joan of 
Arc, the Malleus Maleficarum, and some of the Salem witchcraft trials last year, I have come to the thesis that the 
war against witchcraft came from the males in society fighting to retain their hegemony. This year, I finished the 
Salem witchcraft trials and worked on subsequent documents such as the Cases of Conscience by Increase 
Mather. From the trials of over 130 people, twenty of which were condemned and put to death, one could see that 
the people of Salem accused others for the wrong reasons. The four girls who started the wild accusations began 
putting others to death to avoid suspicion. When the accusations reached the wife of an influential man, Increase 
Mather, he wrote the Cases of Conscience to argue that for every witch killed, no one knows how many innocents 
have to die; so it would be best to stop the trials. Although he and everyone else in Salem still believed in the 
existence of witches, the trials stopped. 
IDENTIFICATION OF GLYCOPROTEIN B (GB) DOMAINS ESSENTIAL FOR EPSTEIN-
BARR VIRUS ENTRY 
Presenters 
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Epstein-Barr Virus (EBV) is a gamma herpes virus that causes infectious mononucleosis and is associated with 
neoplastic growth, namely Hodgkin's disease, Burkitt's lymphoma, nasopharyngeal carcinoma, and gastric 
carcinoma. EBV can infect and undergo lytic replication in B lymphocytes and epithelial cells. Latent infection is 
typically asymptomatic and is established in B lymphocytes. Upon viral binding to the cellular membrane, the two 
fuse, facilitating viral entry into the host. The EBV-encoded glycoprotein B (gB) is required for binding and fusion. 
The gB gene is universally encoded in all herpesviruses that infect humans and animals, attesting to its 
importance in viral entry. To identify important gB functional domains, a linker-scanning mutagenesis approach 
was employed. Each linker inserts a 15 basepair segment resulting in a five amino acid insertion. To pinpoint 
the mutation we used restriction endonuclease digestion and DNA sequencing. The mutations will be used in an 
in vitro fusion assay to map domains essential for EBV-induced membrane fusion and to investigate associations 
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There is something in human nature that rebels against all attempts to control it, but those exposed to subliminal 
advertising do not have the ability to rebel. The thought that we are in some way manipulated and controlled, to 
an extent, by forces beyond our control is a staggering thought. I undertook this work in order to better 
understand the power of subliminal techniques, and so that I would be able to identify them to myself and to 
others. The original goal of my inquiry was to find out what role subliminal advertising played in corporations such 
as Abercrombie and Fitch and American Eagle. I spoke with company representatives, however, and was told 
that that it was company policy to keep marketing techniques confidential and they specifically refused to discuss 
subliminal advertising. To me, this was suggestive of proof of its existence. Further supporting this is the fact that 
companies pay artists to create intricate drawings rather than using simpler and less expensive photos. 
Subliminal advertising is a tool used by companies the world over to sell their products more effectively and must 
be acknowledged before it can be identified. 
A NOVEL IDEA: FROM T H E MIND T O PRINTED PAPER 
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Breaking into the field of writing is a difficult task that every author has had to go through at one point in their 
career. To become published, an author must complete and polish a manuscript and then submit it to publisher 
after publisher before their work eventually is put into print. After-finishing a rough draft of the novel By Hand and 
By Eye, I focused my attention on editing the manuscript and soliciting publishers. Editing has included comment 
from my peers and advisors on consistency, repetitiveness, grammar and spelling, and style. From their 
comments, I have learned more about how a reader interprets ideas and how to clarify my words in order to get 
my point across. In my attempts to publish the manuscript, I researched which publishers would likely accept my 
manuscript, created a query letter, and sent the letters out to the targeted publishers. Though I have not gotten 
any positive responses from the publishers I have queried, I have learned how to take the rejection in stride. I 
hope that with more editing and queries, I will find a publisher who is interested in reading the manuscript and in 
bringing it to a bookstore near you. 
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Spectrin, a protein found in the cells of humans and fruit flies, plays a crucial role for us by maintaining the shape 
of our red blood cell. Mutations in Drosophila spectrin cause larvae lethality and other ramifications. Through 
experimentation using bromphenol blue as an acid indicator, it was discovered that certain fly spectrin mutants 
were also rendered incapable of secreting stomach acid in the middle midgut. Our research delves into the fly's 
middle midgut, specifically the peritrophic membrane that encases the larvae's food. This membrane must be 
penetrated to facilitate for further chemical testing of Drosophila larvae. However, these particles are larger than 
that of which the larvae are accustomed to consuming. Through experimentation with glass beads, India ink, 
solutions consisting of latex, and other media, we have determined the types and sizes of particles the larvae are 
willing to ingest. Also, we have attempted to stain the peritrophic membrane using agents such as Ca Blue, 
Toluidine blue, Phenol red, and Alcian Blue in order to gain insight on its properties. 
MAKING A U T O N O M O U S ROBOTICS AND THEIR IMPLICATIONS, APPLICATIONS, A N D 
ABILITIES 
Presenters 
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The field of robotics is no longer limited to assembly line robots or multi-million dollar space exploring machines. 
This Inquiry examines the many abilities and possibilities that are in the field of personal and hobby robotics. 
Based on the BASIC language, and using a parallax stamp using PBASIC stamp language, multiple traits and 
overlapping priorities can be applied to a chassis via a simple and inexpensive circuit board. Many different 
frames with distinct modes of transport were used to experiment with the capabilities of small robotics. These 
include a servo controlled six legged, gait based walker, an infrared guided two-wheeled frame, and a nitinol wire 
(muscle wire) walker, and various simple solar powered BEAM style miller engines with the potential to run 
indefinitely. A focus on solar powered, self regulating robots is also evident within the BEAM field and I choose to 
pursue this further. These BEAM robots are designed to be biologically inspired, electronically efficient, 
aesthetically pleasing, mechanically well made, and follow natural examples for efficiency. I focused on these 
robots later in the inquiry and developed one that is capable of searching for light, avoiding obstacles via infrared 
sensors, and is a model of real world behavior. 
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O F THE BRAIN USING ANTI-TAU BODIES. 
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Neurologists find it hard to distinguish between Alzheimer's disease and other diseases such as Progressive 
Supranuclear Palsy and Corticobasal Degeneration. Alzheimer's disease is a form of senile dementia. 
Dementia is the loss of mental functions such as insight, judgment, reasoning ability, and memory. The 
formation of amyloid plaques and neurofibrillary tangles and loss of brain cells leads to the impairment of these 
particular brain functions. PSP is a neurodegenerative condition in which the major symptoms are motor 
disturbances, dysarthria, and rigidity of the neck muscles. It can lead to frontal dementia. There is a 
development of globose tangles and glial involvement including structures of thorny and tufted astrocytes, coiled 
bodies, and glial threads. CBD is clinically and pathologically very similar to PSP. We are attempting to 
characterize AD, PSP, and CBD by using antibodies to different epitopes on the microtubule-associated protein, 
tau. By using this method to observe the neural and glial pathologies of stained brain tissue, we have been able 
to distinguish between these diseases. 
OBJECT PERMANENCE AND PREDICTIVE TRACKING AS SEEN IN 7-MONTH- A N D 9-
MONTH-OLDS 
Presenters 
Seema Verma, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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Much is unknown about how infants perceive the world around them. It is challenging to develop ways of 
understanding what babies think. Over the last several decades, numerous studies similar to this one were 
carried out with the goal of determining how early children develop certain basic ideas about the world around 
them. Two areas of considerable interest in studying infants' cognitive development are whether or not they 
understand the concept of object permanence and whether they can predict the outcome of a familiar situation. If 
an object disappears behind an occluder, will the infant believe that the object ceases to exist, or does he believe 
it still exists but is simply hidden from view? And if the object disappears behind the occluder and reappears on 
the other side a few times, will the infant shift his gaze to the opposite end of the occluder anticipating the object's 
reappearance? In this study, headed by Dr. Bennett Bertenthal at the University of Chicago Center for Infant 
Studies, infants in two age groups, 7-months and 9-months, were presented with a computer simulation of these 
two situations in hopes of determining when they develop a basic understanding of these two concepts. 
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Glutamate, a neurotransmitter, plays a role in numerous diseases of the central nervous system such as 
epilepsy, stroke, and Huntington disease. High concentrations of glutamate can damage the mammalian retina, 
leading to eye disorders such as glaucoma. GLAST and EAAT5, glutamate transporters, may prevent detrimental 
glutamate levels by controlling the uptake of excess glutamate. In order to elucidate the relationship between 
glutamate levels and retinal damage induced by long-term light exposure, BALB/c albino mice were exposed to 
constant light from 0 to 8 weeks. Every two weeks, the retinas of these mice were isolated, and the total RNA and 
protein were extracted from the retinal tissue. PCR experiments were then performed, using primers against 
GLAST and EAAT5. Retinal sections were cut on a cryostat to visualize the light damage. Immunocytochemistry 
experiments that detect the GFAP protein, which is increased in response to injury, were performed to confirm 
damage in the retina. Western Blotting experiments were conducted to detect EAAT5 in the retina. Data from 
PCR experiments against GLAST are being used to verify previous findings that GLAST mRNA levels decrease 
in the retina following long-term light exposure. Moreover, preliminary PCR results indicate that EAAT5 can be 
detected in the mouse retina. 
MAPPING SUFFERING: POSTPARTITION HINDU MIGRATION A N D RECONSTRUCTION 
IN INDIA 
Presenters 
Nisha S. Wadhwani, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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The partition of India in 1947 led to one of the greatest population exchanges in modern history. Twelve million 
Hindus, Muslims, and Sikhs were uprooted and forced to leave their homes and wealth behind. Muslims and 
Hindus who had previously lived together with fraternity shamelessly murdered each other as Muslims moved to 
the newly created Pakistan, and Hindus migrated to India. In the midst of this chaos, my grandparents were 
young Hindu children, forced to leave their homes in Pakistan with nothing but the clothes on their backs. Where 
did the Hindus expelled from the new Pakistan go and how did they reconstruct their lives there? Thousands of 
refugees settled in government camps until they found occupations, while others risked their lives by returning to 
Pakistan to retrieve their wealth. Using a map, the migratory paths of refugees will be delineated and further 
explored using my grandparents' route as a case study. The map will be augmented by several graphs showing 
the extent of population exchanges and the numbers killed in border states and their capital cities. This 
presentation, then, attempts to display a mostly forgotten, but nonetheless great tragedy. 
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Increasing incidence of antibiotic resistance due to the constant mutation of microorganisms has become a 
serious problem in recent years. This fact has made the development of new types of antibiotics a necessity, and 
significant steps have been made towards the synthesis of antibiotics modeled on antimicrobial peptides. 
Antimicrobial peptides are relatively short chains of amino acids that play an important role in the immune 
responses of many plants and animals. These antimicrobial peptides have the potential to be effective against a 
wide range of different types of bacteria. The mechanisms by which these peptides function is still unclear, 
although it is evident that they cause disruption of the bacterial cell membrane, resulting in the destruction of the 
bacteria. Recent studies have already shown the effectiveness of certain peptides in disordering phospholipid 
monolayers of a certain composition (similar to the membranes of some bacteria cells). In this study, Langmuir 
trough and epifluoresence microscopy experiments are used to monitor the insertion of the antimicrobial peptide 
PC17 into a monolayer of dipalmitoylphosphatidylcholine (DPPC - a common component of the outer leaflet of 
many Gram negative bacterial membranes) at varying surface pressures. 
MOLECULAR CLONING O F A TRANSGENIC CONSTRUCT FOR T H E STUDY OF PKA 
ACTIVITY IN LIVING CELLS 
Presenters 
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The cAMP dependent protein kinase (PKA) plays a role in various intracellular processes such as metabolism, 
transcriptional regulation, cell cycle, and apoptosis. Recently, a PKA activity reporter protein (AKAR) was 
developed. When the AKAR is phosphorylated by PKA, fluorescence resonance energy transfer (FRET) occurs. 
This allows for real time visualization of PKA activity in living cells. The goal of our project is to clone the AKAR 
gene into a vector that will be used to make transgenic mice that will express AKAR. Some of the techniques 
employed in this cloning project were polymerase chain reaction, restriction enzyme digestions, bacterial 
transformation, small and large scale preps, and DNA ligation. After completing the transgenic construct, 
transient transfections of the construct, pCX-AKAR, were performed on HeLa cells. These results indicate that 
our construct is functional because the cells fluoresced green when viewed under a fluorescent microscope. We 
are also currently attempting to make HeLa cells stably express the protein by integrating the construct into their 
genome. If successful, this will be a helpful tool in studying PKA activity in vitro in response to various growth 
factors and hormones that can be introduced to the cells. 
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In 1964, Kitty Genovese was brutally murdered in an alley near her apartment building. Despite her incessant 
cries for help, each of the more than thirty-eight neighbors who were awakened by her screams failed to contact 
police. Everyday, people make a conscious choice to assist or neglect others in need of help. Extensive research 
has been done on what factors influence whether one person gets help or whether another, like Kitty, suffers 
from lack of it. This specific effect is called the bystander effect, but it isn't the only factor in the choice to help. 
Gender, time allowance, mood, and kin selection, also contribute to this conscious decision to be altruistic. A 
research plan was designed to test these factors on IMSA students. Data is being collected to determine, for 
example, whether students interrupted on the way to only class or on the way to an exam are more or less likely 
to help someone. Another example was to test students' tendency to help after they found money or candy in a 
vending machine and after they lost money or had to pay. In each experiment, one factor was tested through 
variation of that factor in the subject or subjects. 
JURY DEMOGRAPHICS 
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Angela M. Weis, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, IL, 60506; 
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While the concept of a jury is democratic, the way it is currently implemented can allow for injustice. Any 
prejudices caused by the demographic makeup of the jury, specifically age, race, and locale, alter the verdict. 
For example, in metropolitan areas violent crimes are common and lose shock value. However, in rural areas a 
murder upsets the entire town, and jurors often rush to conviction in order to place blame and end the 
unpleasantness, perhaps sacrificing the truth. Racism is still prevalent in society and plays a significant role in 
trials. The frequency of all white juries is astoundingly high in areas of mixed racial composition and, surprisingly, 
in such cases the race of the victim and suspect equally impact the verdict. White jurors are more likely to 
convict a person, of any race, who murdered a white person than if a person from a minority was killed. More 
strict punishments are also handed out. The impact of race is becoming less drastic as people become less 
prejudiced. To encourage true impartiality, changes to the justice system, such as no longer permitting lawyers 
to strike potential jurors based solely on demographics, and education to eliminate prejudice, are both necessary. 
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Most drugs currently prescribed as chemotherapy are derived from natural sources such as plants that were 
originally used as folk medicine to treat cancer. Therefore, it is fitting to test known folk medicines against cancer 
in a laboratory setting in an attempt to find new chemotoxic compounds and thus widen the variety of 
chemotherapeutic drugs currently available. Nor-dihydroguiairetic acid (NDGA), an extract of Larrea tridentata 
(the common creosote bush), has been shown to cause death and growth inhibition of cultures of breast cancer 
cells. MCF-7, a breast cancer cell line, was cultured in the presence of NDGA to determine optimal concentration. 
Initial studies show that cells grown in concentrations above 50//M showed >90% cell death, while cells grown in 
concentrations below 8//M showed no measurable difference from the control. Cells grown at concentrations 
between 8 and 50//M demonstrated a percentage of cell death between 0% and 90% corresponding to the molar 
concentration of NDGA. Further research is being conducted to confirm these results and to confirm NDGA as a 
plausible chemotherapeutic drug. 
FROM PLATO TO T H E UUA: EVOLUTIONS IN PLATONIC T H O U G H T A N D THEIR 
IMPLICATIONS ON AMERICAN CHRISTIANITY 
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The modern intellectual world is the product of historical evolutions in abstract thought and their relationship with 
contemporary ideals. Thus, the progression of Christianity through 2000 years came with various interpretations 
of the religion, ranging from traditional Catholicism to liberal versions of Protestant faith. A major factor in the 
development of Christian doctrine was the simultaneous but separate development of Neo-Platonic thought in the 
second and third centuries C.E. My inquiry has centered on the ideas of Platonism and Neo-Platonism and their 
inherent effects on Christian thought. By moving through the philosophical works of Plato, Philo-Judaeus, and 
Plotinus to the interactions of Augustine, Athanasius, Arius, and Emerson, one can note the undeniable 
interactions between Neo-Platonic thinking and Christian dogma. Specifically, through beliefs like reason as the 
final authority in religious faith, one can explore the influences of Neo-Platonism on Arianism, and subsequently, 
of Arianism on the modern Unitarian Universalist Association, as just one example of the Platonic influences on 
the current state of American Christianity. 
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Electroencephalography (EEG) is widely used in clinical and research applications to study neurological 
processes. The essential problem in the interpretation of EEG data is to locate the sources of brain activity, which 
are usually modeled by a set of current dipoles. This entails finding the unknown parameters of these dipoles: 
location, moment, and orientation. Several existing models localize dipoles using EEG's, but with limited 
accuracies. The first methods explored are the Multiple Signal Classification (MUSIC), and its variant, 
Recursively Applied and Projected (RAP)-MUSIC. The present project centers on development of the First 
priNcipal vEctorS (FINES) model as a novel means to improve localization accuracy that other existing methods 
cannot offer. All three algorithms are first implemented in one dimension and then designed to work with three-
dimensional EEG cases. After extensive simulations, their performance in locating sources is compared, and 
FINES is found to provide excellent localization accuracy. 
IDENTIFICATION OF DIFFERENTIALLY EXPRESSED GENES IN M O U S E T ISSUES 
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In order to find a cure for cancer, research must be done on the molecular makeup of cancerous cells. Currently, 
the mouse is used as an animal model for xenograft tumors to study in vivo biological and molecular 
characteristics of cancer cells. The RNA of cancer cells is extracted from the tumors to measure gene expression 
using cDNA microarrays. Presently, 23,400 mouse genes are available for the identification of differentially 
expressed genes. To learn the characteristics of cancer cells, the RNAs of specific cancer cells and of their 
corresponding non-cancerous cells are labeled and hybridized to pre-made gene chips. Analysis of gene chip 
images yields identification of expression profile. Because gene expression varies in different tissues, we must 
understand the differential gene expressions in normal mouse tissues; once established, it will set up the 
molecular basis for comparison with gene expression in cancer cells. In this project, ten different mouse tissues-
heart, lung, kidney, uterus, spleen, pancreas, brain, liver, bladder, and muscle-are isolated, and RNA is extracted 
for microarray gene expression analysis with mouse gene chips with 23,400 genes. The results will aid the study 
of cancers in the xenograft mouse model. 
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B-lactam antibiotics are the most widely used pharmaceutical agents in the world and include both the 
cephalosporins and penicillins. However, their effectiveness has deteriorated significantly in recent years due to 
bacterial production of B-lactamase enzymes. These enzymes are able to inactivate B-lactam compounds by 
covalently binding to the B-lactam ring and hydrolyzing its amide bond. Among the four molecular classes of B-
lactamases, class C enzymes have shown notable gains in activity against broad-spectrum cephalosporins and 
are posing a greater threat to public health. To explore the mechanisms of this growing threat, this study 
examined seven mutant class C enzymes and compared them with their wild type parent. MIC and disk diffusion 
assays, in combination with known kinetic data, revealed that several of the mutant enzymes had dramatic 
increases in activity against the more complex cephalosporins but lost kinetic and in vivo activity against their 
simpler ancestral analogs. 
INTENDED GOAL STRUCTURES O F IMSA'S MATH A N D SCIENCE P R O G R A M S 
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Learning environment research has shown that cooperation tends to produce qualitatively different learning 
outcomes in comparison to individualistic and competitive instructional goal structures. Also, the recent synthesis 
report How People Learn from the National Research Council (1999) proposes the design of "community-
centered environments" as one of four key attributes of instructional design. At IMSA, the intention to provide 
community-centered environments is evident in design documents for the Mathematical Investigations (Ml) and 
Scientific Inquiries (SI) programs. Is this the students' experience? To what extent do IMSA students work in 
ways described as cooperative, competitive, and/or individualistic goal structures in the math and science 
classrooms? We propose a conceptual model that describes the principle characteristics of community-centered 
learning environments. Based on this model, we have developed a student self-report survey instrument for 
assessing goal structure in Ml and SI. 
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